James Madison University

JMU Scholarly Commons
Masters Theses

The Graduate School

Summer 5-2-2019

Public school teacher's experience of technostress
in a mandatory technology adoption policy
environment
Brandon Liu

Follow this and additional works at: https://commons.lib.jmu.edu/master201019
Part of the Adult and Continuing Education and Teaching Commons, Curriculum and
Instruction Commons, Educational Technology Commons, Junior High, Intermediate, Middle
School Education and Teaching Commons, Other Teacher Education and Professional
Development Commons, Science and Technology Studies Commons, and the Secondary Education
and Teaching Commons
Recommended Citation
Liu, Brandon, "Public school teacher's experience of technostress in a mandatory technology adoption policy environment" (2019).
Masters Theses. 591.
https://commons.lib.jmu.edu/master201019/591

This Thesis is brought to you for free and open access by the The Graduate School at JMU Scholarly Commons. It has been accepted for inclusion in
Masters Theses by an authorized administrator of JMU Scholarly Commons. For more information, please contact dc_admin@jmu.edu.

0

Public School Teacher’s Experience of Technostress in a Mandatory Technology Adoption
Policy Environment
Brandon Liu

A thesis submitted to the Graduate Faculty of
JAMES MADISON UNIVERSITY
In
Partial Fulfillment of the Requirements
for the degree of
Masters of Science in Education

Department of Learning, Technology and Leadership Education

August 2019

FACULTY COMMITTEE:
Committee Chair: Dr. Diane Foucar-Szocki
Committee Members/ Readers:
Dr. Cheryl Beverly
Dr. Robin Crowder

Dedication
I dedicate this thesis to my parents, Hong and Julie Liu. The two of you have always
wanted what was best for me and made sure to provide advice, support and guidance whenever
possible. Thank you for always having my back and loving me as I continue to grow.

ii

Acknowledgments
I would like to say thank you to Dr. Diane Foucar-Szocki for her strong guidance and
overall support during this thesis process. It would have been difficult to see this thesis to
completion without the knowledge, collaboration and supervision she has provided throughout the
past several months. I would also like to give thanks to Dr. Noorjehan Brantmeier for advice and
support prior to my work with Dr. Foucar-Szocki. Both professors were a huge influence and point
of reference as I have worked to complete this rigorous process. I also want to thank Dr. Amy
Thelk, Dr. Cheryl Beverly, and Dr. Robin Crowder for providing much needed support throughout
the process. I am grateful for my parents for always caring for me and making me want to be my
very best no matter how large or difficult the obstacle. My parents were the ones who were able to
provide me with the chance to attend James Madison University, and every wonderful experience
and opportunity that has happened since.

iii

Table of Contents

Dedication ........................................................................................................................................... ii
Acknowledgements ............................................................................................................................ iii
Table of Contents ............................................................................................................................... iv
List of Tables .................................................................................................................................... vii
List of Figures .................................................................................................................................. viii
Abstract .............................................................................................................................................. ix
Chapter 1: Introduction ...................................................................................................................... 1
Problem Statement ......................................................................................................................... 2
Purpose of the Study ...................................................................................................................... 3
Research Question .......................................................................................................................... 4
Research Significance, Assumptions, Limitations, Scope and Delimitations................................ 4
Chapter 2: Literature Review ............................................................................................................. 6
Conceptual Framework .................................................................................................................. 6
Mandatory Adoption Policy Environment ..................................................................................... 7
Environmental Factors ................................................................................................................... 8
Learning and Professional Development for Teachers ................................................................ 10
Adult Learning Theory ........................................................................................................ 11
Cognitive Load Theory ........................................................................................................ 12
Information Processing Theory............................................................................................ 13
Kolb’s Experiential Learning Model ................................................................................... 15
Professional Development ................................................................................................... 16
Technology Adoption and Performance ...................................................................................... 18

iv

Technostress ......................................................................................................................... 20
Chapter 3: Methodology .................................................................................................................. 23
Research Design ........................................................................................................................... 23
Population and Sample ................................................................................................................. 23
Instrumentation............................................................................................................................. 24
Data Collection and Procedure ..................................................................................................... 28
Data Analysis ............................................................................................................................... 29
Protection of Human Subjects ...................................................................................................... 29
Chapter 4: Data Analysis ................................................................................................................. 31
Demographics............................................................................................................................... 31
Overall Results ............................................................................................................................. 32
Research Question .............................................................................................................. 45
Chapter 5: Discussion and Conclusion ............................................................................................ 49
Limitations ................................................................................................................................... 49
Implications .................................................................................................................................. 50
Recommendations for Future Research ....................................................................................... 57
Conclusion .................................................................................................................................... 61
References ........................................................................................................................................ 64
Appendices ....................................................................................................................................... 78
Appendix A: Digital Conversion Plan Background ..................................................................... 78
Appendix B: Technostress Experience Survey ............................................................................ 79
Appendix C: IRB Application and Approval Form ..................................................................... 84
Appendix D: IRB Addendum Form ............................................................................................. 96
Appendix E: Site Permission Form .............................................................................................. 98

v

Appendix F: Informed Email Consent Page ................................................................................ 99

vi

List of Tables

Table 1: Key Terms and Definitions .................................................................................................. 5
Table 2: Correlation Strength Between Constructs ......................................................................... 26
Table 3: Demographic Information ................................................................................................. 32
Table 4: Technostress Creators Construct Items ............................................................................. 33
Table 5: Technostress Inhibitors Construct Items ........................................................................... 35
Table 6: Job Satisfaction Construct Items ....................................................................................... 38
Table 7: Technology-enabled Performance Construct Items........................................................... 40
Table 8: Pearson Correlation Strength Between Constructs ............................................................ 42
Table 9: Group Statistics Between Middle and High School Teachers ........................................... 44
Table 10: t-test for Equality of Means Among Middle and High School Teachers ........................ 45
Table 11: ANOVA for Years of Employment Among Teacher Technostress ................................ 46
Table 12: Bonferroni Post Hoc Table .............................................................................................. 47

vii

List of Figures

Figure 1.1 Conceptual Framework .................................................................................................... 7
Figure 4.1 Percentage of Technostress Creator Items Present ......................................................... 34
Figure 4.2 Percentage of Technostress Inhibitor Items Present ....................................................... 36
Figure 4.3 Percentage of Job Satisfaction Items Present ................................................................. 38
Figure 4.4 Percentage of Technology-enabled Performance Items Present .................................... 40

viii

Abstract
With new technology restructuring instructional practices, many school systems are
working towards adoption and integration to meet learning standards and demands (Çoklar, Efilti,
Şahin, & Akçay, 2016; Al-Fudail & Mellar, 2008; Hixon & Buckenmeyer, 2009; McCannon &
Crews, 2000; Nepo 2017; Straub, 2009; Sang, Valcke, van Braak & Tondeur, 2010; Wood, Mirza,
& Shaw, 2018). However, few studies have been conducted within educational environments on
technology-related stress and well-being when technology adoption is mandatory. Building off of
Jena’s (2015) prior technostress study, this study aims to contribute to and better understand
technostress within a Mandatory Adoption Policy Environment (MAPE). This will be most
pertinent for middle and high school teachers and administrators directly affected by new
technology integration.
An electronic survey was sent out and responses were collected and analyzed. Teachers
experience of technostress and their reported levels of improved technology performance in the
MAPE vary. Teachers report that the technostress inhibitors of clear documentation, responsive
help desk and emphasis on teamwork for technology solutions are largely present in the MAPE.
Overall, 90% of teachers report high job satisfaction within the Mandatory Adoption Policy
Environment. Statistical analyses indicate a difference between middle and high school teachers in
technology-enabled performance, with middle school teachers scoring higher on items asking
about their technology performance after introduction of the MAPE (M = 18.54, SD = 3.10) than
high school teachers (M =16.98, SD = 3.89), (t(145) = 2.542, p < .05). Differences were observed
between scores on items of Technostress Creators between teachers who reported themselves
employed 1-2 years, 2-5 years, and 11-20 years with the school division.
Key words: technostress, middle school, high school, teachers, public education,
technology, adoption, mandatory, policy, environment
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Chapter 1: Introduction
At one time or another, many have experienced some degree of stress, whether mild or
chronic, as it is universal to the human experience. Stress impacts health and well-being. Work is
often a significant contributor to stress (Košir, Tement, Licardo, & Habe, 2015). Some
occupations are regarded as high stress (i.e. construction workers, oilrig operators, high-profile
public speakers), while others are considered less stressful (information technology, financial
firms, nutritionists). Unfortunately, today public school teachers are increasingly plagued with
rising expectations and the stress levels incumbent with such demands.
In the past, teaching was perceived as a minimal stress job. However, over the past 30
years teaching has moved into the high stress job category. Implicit classroom demands—labeled
as stressors—include time pressure, student diversity, discipline problems, low student
motivation, value conﬂicts, lack of recognition, lack of shared decision making, lack of personal
autonomy, conﬂicts with colleagues, parents, or the school administration, lack of administrative
support, low pay and low status (Skaalvik & Skaalvik, 2017). Additional stressors common for
many K-12 teachers include high-stakes testing, a lack of autonomy, and high mental and
emotional demands (Ansley, Houchins & Varjas, 2016). Along with this long list of stressors, the
fact that new and complex technological devices are being introduced into the classroom every
year is reshaping the teaching and learning experience. This results in a modern classroom
teaching position that is far from a low stress occupation.
Managing stress on the job is necessary for any individual, particularly for teachers.
Unfortunately, the many obligations and demands from students, parents, and administrators
leave teachers struggling to properly manage their own well-being. This is exacerbated by the
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advent of new technology and devices in the classroom. In an already stressful environment,
what effects does the introduction of technology and its use have on teachers?
First coined in 1984 by clinical psychologist Craig Brod, technostress was defined as a
psychological disorder experienced when individuals interact with technology (Tacy, 2016).
Technostress has since been expanded to include stress caused by the use of technology or any
problems encountered in keeping pace with new technologies. (Al-Fudail & Mellar, 2008;
Çoklar et al., 2016). As technology continues to change and evolve, so too does our concept of
technostress and its effects on health and well-being. Technostress takes into consideration
environmental factors, including the inability to cope with the demands of organizational
computer usage or the tension and pressure to use the latest technology in a collaborative
learning environment (Tarafdar, Tu, & Ragu-Nathan, 2010; Jena, 2015). Research on
technostress has been limited to academia and businesses, thought of as primarily physiological.
There is need to extend the study of technostress into other educational environments to better
understand its effects on the health and well-being of educators.
Problem Statement
Technology changes the way people think, work, and learn (Jena, 2015). It also changes
the way teachers teach. Moreover, teachers must also use and implement technology to meet the
needs of a generation of students who are surrounded by digital media, placing demands on
teachers to use more technology in classrooms. Technological advances have grown
exponentially in the last decade (Eustler & Antonenko, 2018). Technology is an essential part of
society and today's students are vastly different from a few decades ago (Petkov & Rogers,
2011), with media-saturated environments now a staple for children (Grey, Thomas & Lewis,
2010; Vandewater, Rideout, Wartella, Huang, Lee & Shim, 2007). Even young children are
exposed to all sorts of screen and electronic media on a daily basis, and it is becoming clear that
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children—and teachers—have far more choices available than previous generations (Vandewater
et al., 2007; Cumming, 2013; Boulton & Hramiak, 2014; Stichter, Laffey, Gaylen & Herzog,
2014; Xu, Park & Baek, 2011; Paek & Fulton, 2017).
While positive correlations have been identified with the utilization of technology, the
environmental constraints from participating in a mandatory adoption policy of new technology
are less understood. As previously mentioned, teaching is an increasingly stressful profession.
Within a mandatory adoption environment, teachers balance the incorporation and challenges of
correctly implementing new technologies into what is believed to have been traditionally lecturebased curriculum.
Purpose of the Study
The purpose of this study is to examine technostress reported by public middle and high
school teachers working in a mandatory adoption policy environment (MAPE). Previous studies
have identified technostress as pressure derived from the use of technology and the rate of
procedural knowledge necessary to effectively integrate technology into the classroom (AlFudail & Mellar, 2008; Tarafdar et al., 2010; Jena, 2015; Coklar et al., 2016). The use of
technology in the classroom has been well documented within the literature (Alduante &
Nussbaum, 2013; Bauer & Kenton, 2005; Blackwell, Lauricella, Wartella, Robb & Schomburg,
2013; Grey et al., 2010; Hixon & Buckenmeyer, 2009; McCannon & Crews, 2000; Murphy,
2011; Nepo, 2017; Redmann & Kotrlik, 2009; Straub, 2009; Teo, 2014; Wood et al., 2018;
Zellweger-Moser, 2007). However, studies of mandatory technology adoption and technostress
in public school settings are few.
Public school systems increasingly offer students technology-enhanced curriculum,
initiating these practices through mandatory technology adoption programs. Aldunate and
Nussbaum (2013) project technology will facilitate and support the teaching-learning process in
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the classroom and it is expected to have a great impact on the quality of the teaching experience.
This study is modeled after Jena (2015) and examines the relationship between the advent of one
school division’s mandatory technology adoption policy starting in 2013 and the subsequent
stress reported by public school middle and high school teachers. The adoption goal was to
introduce a new instructional technology device—the Lenovo ThinkPad Yoga 11e Touchscreen
Chromebook—selected by the students and staff for middle and secondary students. This study
measures self-reported levels of technostress experienced by teachers and identifies technostress
creators and inhibitors.
Research Question
The current study will examine:
•

RQ- How do public middle school and high school teachers working in a mandatory
adoption policy environment compare on self-reported measures of technostress?

Research Significance: Assumptions, Limitations, Scope & Delimitations
This study contributes to the existing literature on technostress in educational environments.
Better understanding teacher response to technology adoption and implementation can help
teachers, parents, and especially administrators in supporting teachers experiencing the infusion
of technology in the classroom. Research to enhance our understanding of the relationship
between mandatory adoption policies and the stress levels of teachers is needed.
Key Terms and Definitions
This study defines technostress as the tension and pressure caused by the demands of new
technology usage. In Table 1, shown below, are key terms that inform this definition.

5

Table 1
Key Terms and Definitions
Term
Stress

Definition
A “physical and psychological response to
perceived demands.”

Citation
(Ansley et al., 2016, p. 77).

Technology

New devices “considered a supplemental tool
and used for low-level integration efforts that
are not linked to instructional practices or
learning outcome”

(Baker & Willis, 2016, p. 57).

Technology such as cell phones, computers,
and the Internet, which once were considered
luxuries, are now an essential part of society

(Adada & Styron, 2008, as cited by
Petkov & Rogers 2011, p. 7).

Tools, tutorials and resources of emerging
technologies for how particular technology
can be used to support traditional, hybrid and
online teaching environments.

(Sullivan, Neu, & Yang, 2018).

The effective use of technological tools in
learning using various devices and practices.

(Hamilton-Hankins, 2017).

A form of “stress caused by the use of
technology.”

(Al-Fudail & Mellar, 2008, p.
1106).

The “tension and pressure to use the latest
technology in [a] collaborative learning
environment.”

(Jena, 2015, p. 1116).

Refers to “problems encountered in keeping
pace with new technologies.”

(Çoklar et al. 2016, p. 28).

Instructional
Technology

Technostress

(Tarafdar et al. 2010, p. 304).
The “stress caused by an inability to cope with
the demands of organizational computer
usage.”
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Chapter 2: Literature Review
This literature review was conducted using access to the James Madison University
(JMU) Library using the databases: Education Resources Information Center (ERIC), Taylor &
Francis, and ScienceDirect. Articles were found through a search using the Education Resources
Information Center (ERIC) Education database. Multiple searches were conducted to gather a
comprehensive collection of studies pertinent to the foundations of the current study. The
literature reviewed was compiled from studies submitted within the last twenty years. The
searches relevant to the development of the framework included the key terms: learning theories,
teachers, development, e-learning, andragogy, multimedia, and experiential learning. A
subsequent search was used with the qualifying term “cognitive load” as this served as a primary
factor in the category of e-learning theory. Key terms included technology adoption, mandatory,
learning, technology in the classroom, teachers, technology integration, teacher performance, and
teacher learning, stress and technostress. A subsequent search was used with the qualifying term
“technological literacy”, with results turning up irrelevant results to the current study. Few
studies were found on mandatory technology adoption in a public school setting.
Conceptual Framework:
This study focuses on technology adoption and issues related to technology adoption and
performance, environmental factors and learning and professional development. Figure 1.1
below shows the conceptual image.
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Mandatory
Adoption
Environment

Technology
Adoption &
Performance

Environmental
Factors

Technostress

Learning &
Professional
Development

Figure 1.1 Conceptual Framework
Mandatory Adoption Policy Environment
The school division has enacted a multiple year plan to select, train for and then
implement a new device for use by elementary, middle and high school teachers and students to
provide new outlets for enhancing student learning and fundamentally change this division’s
learning environment. To achieve this goal, the school division is offering access to digital tools
and resources for students at any time. The process for this mandatory adoption policy,
designated the Digital Conversion Plan (DCP), was initiated in 2013, and scheduled for
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completion around the end of 2018. The school division sent out multiple devices to the middle
and high school teachers for preliminary use and performance testing in the classroom. Once the
testing phase was over, the Lenovo ThinkPad Yoga 11e Touchscreen Chromebook was the
selected device at both the middle and high school levels. The elementary schools had just begun
receiving the device at the start of this study, thus elementary teachers were ineligible for
participation. Both the middle and high school teachers received the Chromebook during August
of 2016. Middle school students themselves did not receive the device until the beginning of
2017, with high school students receiving their devices in the fall of 2017.
Professional development was offered concurrently through the implementation of the
DCP. Starting in 2015, a conference-style training day was held to provide several sessions of
technology “tool kit” resources by hands-on experience and coaching with in-house staff, faculty
and instructional technology resource teachers (ITRTs). During the 2015-2016 school year, half
day mini “toolkit” PD courses were offered each with two sessions, differentiated among K-2, 35, middle and high school grade levels. By the 2016-2017 school year, the focus of PD courses
were secondary support for the Chromebook rollout to teachers by August 2016. This culminated
in a 2-day educational technology conference where educators outside the school division were
welcome to attend to build innovative strategies and lessons to facilitate student achievement. It
is planned as an annual event (for more context see Appendix A).
Environmental Factors
Every school has its own culture, assets and constraints affecting teachers. Community,
parents, and administrators all influence school culture and indirectly affect teachers. School
administrations continuously make changes and adjustments to school policies and practices,
which in turn directly relate to teachers. Because of this, there are several characteristics to
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consider when achieving technology integration, including teacher’s beliefs and attitudes,
demographic characteristics, availability and access of technology and school support structure
(Inan & Lowther, 2010; Zellweger-Moser, 2007). Skaalvik & Skaalvik (2017) measured factors
within a school context that relate to job demands: discipline problems, time pressure, low
student motivation, supportive colleagues, supervisory support, collective culture and autonomy.
These are especially pertinent when dealing with student-teacher interactions and student
technology use.
These characteristics play a role in how teachers work and serve their students, especially
when school administrations wish to implement any changes. School districts may use
established reward systems for proper use of technology, allowing for classroom development
and personal growth. Extrinsic and intrinsic motivations also impact how teachers are motivated
and guided in learning (Herrera, Garganté, Soto Caro & Sigerson, 2018). The presence of—or
lack of— these characteristics in organizations or towards their classroom management may
affect teachers in some way, as they would likely experience increased stress and anxiety from
any upcoming technology use (Al-Fudail & Mellar, 2008; Coklar et al., 2016; Jena, 2015; Košir
et al., 2015).
A school’s environment also comes into play when school divisions are considering any
type of change, particularly voluntary or mandatory technology adoption. Voluntary adoption
environments can be moderated by a teacher’s own predispositions on whether or not to adopt
new technology and subsequently whether to use it in classroom instruction (Inan & Lowther,
2010; Ifenthaler & Schweinbenz, 2013). Conversely, when technology adoption becomes a
mandatory process, the whole situation can change. If mandatory adoption environments are put
in place, teachers may become increasingly taxed with the responsibilities of both classroom
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management and appropriate technology integration. Teachers who may have been comfortable
in their instructional practices now are required to intake new information and learn new
technology functions. This may produce adverse effects on their performance and health, as
teachers may see intentions for technology adoption and integration as unimportant, unreflective
of their own dispositions and fall into a sense of uncertainty, lost control, resistance and may
assume a lack of organizational support (Hwang, Chung, Shin & Lee, 2017).
This research focuses on teachers’ response to incorporating new technology into their
curriculum. Many school systems often accompany the introduction of a new device or
innovative classroom strategies with professional development, training and guidance (Bauer &
Kenton, 2005; Cunningham, Etter, Platas, Wheeler & Campbell, 2015; Liu, 2013; Revilla,
Penalba & Sanchez, 2016; Sullivan et al., 2018; Thannimalai & Raman, 2018; Trust & Horrocks,
2017). Training teachers to be effective in their technology use impacts their integration of
technologies (Andreasen, Medina & Newell, 2018; Mohamed, 2018; Hixon & Buckenmeyer,
2009; McCannon & Crews, 2000, Wood et al., 2018; Bauer & Kenton, 2005). Providing
opportunities for learning and professional development is a solid foundation for teachers to gain
the skills and competency necessary to implement a new program or technology in their
classroom.
Learning and Professional Development for Teachers
Besides providing the platform for technology adoption, school divisions must also
ensure teachers and faculty are knowledgeable about how technology—or a specific device—
functions. Learning needs to take place for change to be successful, and programs involving
organizational support and professional development are helpful in fostering instructional
technology use (Drent & Meelissen, 2008). Learning can be considered change through the
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adaptation to new information taken from the environment (Stolovitch & Keeps, 2011). Knowles
distinguished the need to learn, the ability to provide feedback/input on learning, the ability to
draw upon accumulated experiences to aid learning, initiate learning when assuming new roles,
and to apply new information and knowledge immediately (Knowles as cited in Appova &
Arbaugh, 2018). At the time, these ideas were considered unique to adult learners (Stolovitch &
Keeps, 2011; Appova & Arbaugh. 2018; Alfuqaha, 2013). For adult learners, using both
experience and prior knowledge in immediate practice becomes the situational context of
learning. In this context, examining the performance and learning of a new device by public
school teachers in this study builds on adult learning theory and andragogy in their technology
training through appropriately selected learning theories with the combination of relevant
professional development experience and practical application of content.
Adult Learning Theory.
Malcolm Knowles’s research classifies andragogy as unique characteristics of adult
learners, learning best in informal, comfortable and flexible settings with later concepts claiming
andragogy as the art and science of helping adults learn, an antithesis to the classic pedagogical
model (Knowles, Horton III & Swanson, 2015). Thus, andragogy posits the idea that adults learn
differently from children. This is due to specific adult-based qualities, consisting of self-directed
learning, internal motivation and responsibility for learning. Because of the control teachers have
over selecting and developing their own lessons and materials for classrooms, andragogy helps to
understand where their performance and development builds. Adult learners tend to utilize their
own self-direction, autonomy responsibility, wealth of experiences, performance and immediate
application of learning (Rismiyanto, Mujiyanto, & Warsono, 2018). Since the current population
is comprised of adults, this study builds upon a foundation of multiple adult learning theories
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(i.e. information processing theory, cognitive load theory and Kolb’s experiential learning) to
gain an understanding of how the teachers learned to use the Chromebook.
Since teachers are often in charge of their own classroom management, they can be
considered self-directed and experienced in making their own choices about technology use and
its practices in the classroom. Knowles et al. (2015) present three main ideas on adult learning in
the information technology age: learner-controlled, facilitator friendly and 24/7. Thus, modes of
teacher instruction are tailored to suit the learning preferences of 21st century learners through
social networking technologies that allow for individual knowledge-oriented construction, with a
learner trying to transform new information into experiences with personal meaning and
application into new situations (Alfuqaha, 2013). This reflects the manner in which this
population of teachers were taught, since the technology courses the school division offered were
instructor-led yet allowed hands-on practice and collaborative learning. Thus, the school division
might expect a positive impact on teacher’s attitudes towards technology use through mandated
training. However, adding mandated training into a teacher’s continuing learning process may
hinder further learning future performance.
Cognitive Load Theory.
Cognitive Load theory stipulates learning is perceived by an individual’s mental effort
load while executing work and tasks (Zhang, Zhang, & Yang, 2016), and cognitive load refers to
proper management of mental strain and resources. Overload on the cognitive system exceeding
that which a learner can absorb might result in negative effects and reduce learning effects
(Zhang et al. 2016). Cognitive load for learning can be broken into three different processes:
internal cognition, external cognition and germane cognition. It is impossible to isolate one
variable as more impactful on learning within cognitive load, because learning involves the
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interaction of all three elements. Internal cognition refers to the internal cognitive load that arises
when teaching materials increase in difficulty (Zhang et al., 2016). External cognition is
extraneous strain brought on by environmental factors (e.g. presentation, design, activities), and
germane cognition enhances learning with selective content, guided activities and focused
presentation (Zhang et al., 2016).
Development of integrated instruction of information and technology requires
consideration of a learner’s cognitive load. This includes selection of materials, selection of
instrument, learning activity design(s), proper integration methods, timing and applicable
subjects, which if not properly managed can result in negative psychological and physiological
effects (Zhang et al., 2016). These negative influences could increase dramatically if learners are
novices. Novices have not acquired the schemas of an expert, their learning requires a change in
the schematic structures of long-term memory and performance progression that reduces errors
until practices are smooth and effortless (Culatta, 2019). Experts differ from novices in that
novices have not acquired the schemas of an expert, meaning learners with little experience or
prior knowledge will likely experience the highest levels of cognitive load (Moons & De Backer,
2013).
From this perspective, Cognitive Load Theory follows Information Processing Theory in that
learners would gather the information during training, encode any knowledge and store it for
future recall. However, if learners experience cognitive overload from an overworked working
memory due to extraneous or internal cognitive load, then learning would be impeded.
Information Processing Theory.
Information Processing Theory (IPT) posits that learners obtain, encode and store content
through meaningful organization, comprehension, storage and successful retrieval of information
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(Gredler, 2009). This theory models human memory as a computer system. Taken one-step
further, the IPT can be categorized in a less abstract format as sensory memory, working
memory and long-term memory (Tangen & Borders, 2017). Information comes into perception
from the selection and recognizing physical signals interpreted by the senses (Gredler, 2009).
From there, information needs to be handled in a cognitive form. The process of encoding is a
maintenance strategy that attends to information and attaches significance through rehearsal,
which can either simply be repeating information or transforming the information in some way
(Gredler, 2009). Chunking is a helpful method of rehearsal, as information is divided into bits of
items that can be easily retained in working memory (Gredler, 2009; Tangen & Borders, 2017).
The encoded information is dealt with in one of two ways: storage or retrieval. Retrieval simply
accesses information stored in long-term memory (Gredler, 2009). Improper storage of
information leads to retrieval failure, thus leading to information loss and performance issues.
Prior knowledge is important, as a learner can have various organizing schema to
rehearse and store information. Teachers may have prior experience and knowledge with
technology, but if new information is incorrectly attended to and stored, issues could appear
during performance, particularly in the classroom. Conversely, previously stored information
must also be retrievable at a moment’s notice within the classroom. Because teachers have
students that also are learning to use new technology, teachers need to continually work together
with learners to bring about the best possible learning experience (Liu & Chao, 2017; Aldunate
& Nussbaum, 2013; Hamilton-Hankins, 2017; Nepo, 2017). This is influential for a teacher’s
future learning since they must have the appropriate learning experience themselves and transfer
this to students. If a teacher is struggling to conceptualize and retain the new content obtained by
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new technology training or development session, then any subsequent learning may be less likely
to be encoded, rehearsed and stored in long-term memory.
Kolb’s Experiential Learning Model.
David Kolb’s model was based on the work of Kurt Lewin, John Dewey and Jean Piaget.
Kurt Lewin proposed his own cyclical model of experiential learning that emphasized immediate
personal, concrete experience and the individual’s reflections and observations that formulated
abstract and generalized concepts that could be tested in new situations with appropriate
feedback processes (Kolb, 1984), and emphasized on an individual’s behavior and active
participation with their environment (Lewin, 1936). John Dewey recognized the importance of
experience in education actively changing learning (1938). Dewey’s model of experiential
learning highly resembled Lewin’s model, with slight differences highlighted by the integration
of uncertainty of new experiences and concepts, observations and actions, often mediated by
affective judgments based on individual desires and impulses derived from habits (Kolb, 1984;
Miettinen, 2000). Jean Piaget’s theory of learning and cognitive development proposed learning
as a process of mutual interaction between the accommodation of concepts or schemas to
experience in the world with the process of assimilation of an individual’s own prior experiences
into existing concepts and schema (Piaget, 1950; Kolb, 1984).
Kolb’s model consists of a four-stage learning cycle: concrete experience, reflective
reflection, abstract conceptualization and active experimentation (Kolb, 1984). Each stage deals
with a learner’s process of the actual learning experience and performance(s), followed by a
conscious reflection and draws conclusions from the experience (DeSimone & Werner, 2012).
Learners conceptualize a theory or model based on implications from the reflection stage to form
generalizations to guide further experiences, ending on active performance and action with
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difference scenarios (Chan, 2012). It is through this four-stage cycle that learners—especially
adult learners—can take their experiences and make their own meaning and schema to organize
information and ideas. This theory is also a continuous process and allows learners to start at any
point in the cycle (Kolb, 1984; Chan, 2012).
Bohon, McKelvey, Rhodes & Robnolt (2017) examine the use of Kolb’s experiential
learning theory in developing and improving training content for English Language Learners
(ELL), using the learning cycle as its basis. Though the results showed the teacher’s knowledge
of working with ELLs increased, it was the pairing and alignment with Kolb’s learning cycle that
proved how critical experience and reflection were for enhanced learning (Bohon et al., 2017).
Brown (2017) builds on Kolb’s experiential learning theory to ascertain what conditions
motivated higher education instructors to adopt new instructional method within a higher
education context. Findings supportive towards learners’ excitement and high level of personal
satisfaction, there were also strong influence from those with positive affect towards the
integration of an effective teaching method that helped moderate their peers’ apprehension to
new strategies (Brown, 2017). With Kolb’s theory of experiential learning, learning transforms
into a cognitive process involving constant adaptation and engagement with one’s environment
(Bergsteiner, Avery & Neumann, 2010). Kolb’s theory helps explain why individual differences
emerge in learning preferences and why certain training methods are more successful (DeSimone
& Werner, 2012), which might act as a moderating factor for learning in adults, who may learn
the same information yet with varying levels of comprehension among learners.
Professional Development.
Learning theories factor into the ability of instructors or training to successfully transfer
knowledge or skills. Lee, Longhurst & Campbell (2017) cite Kelly (2006) to define teacher
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learning as the process where teachers develop expertise over time. Professional development
(PD) is considered individual teacher training sessions that provide knowledge and skills to
enhance their own teaching and increase their understanding of student learning (Lee et al.,
2017). Through professional development, learning for teachers can become a cornerstone for
successful technology integration. Annual professional development courses help contribute to a
more effective and integrated technology adoption phase. Continuous technology professional
development (TPD) for technology integration is necessary for a teacher’s focus on studentcentered practices, combined with a technology-rich environment (Liu, 2013). Providing
teachers with the opportunities for PD and continuous individual growth and learning during the
school year can yield positive results, and continuous teacher education is a key element to
ensuring the quality of teaching (Belvis, Pineda, Armengol and Moreno, 2013).
Even with decades of empirical evidence and resources, teachers continue to respond less
than positively to such training and professional development (Appova & Arbaugh, 2018).
Professional development that accompanies technology initiatives usually center around the
learning of the technology itself, neglecting or diminishing the cultural nuances of individual
schools and different contextual integration by individual teachers (Allen, 2016). Thus, solely
offering training and professional development does not always equate to meaningful or
successful learning. Many teachers receive professional development courses as their official
training for technology use, with the remainder of learning happening in the classroom. This may
be done through a process of trial-and-error, permitted time allows for the kind of practice
necessary to achieve proficiency. Certain professional development formats, such as one-day
seminars, online classes or even data driven professional learning communities may drive the
instructional cycle, but do not necessarily change teachers’ conceptions of teaching and learning,

18

particularly when intersecting technology and literacy (Allen, 2016). Thus, learning and
professional development need to be accompanied by a teacher’s own practical experiences
using technology. This is important as teachers become the primary recipients of professional
development initiatives, particularly if schools want to see significant changes in teacher
technology use (DeCoito & Richardson, 2018).
Technology Adoption and Performance
It is important to examine how teachers perform in the classroom, especially when
instructing or implementing new technology. Performance can be observed through technology
usage in the classroom as well as successfully troubleshooting problems. Yet performance can
falter in its execution from learning to practice. Teachers may be familiar with technology—
particularly computers—yet lack the confidence or perception that they can effectively integrate
technology into their classroom. This result seems to be moderated with preparation, planning
and familiarity (through training) (El-Daou, 2016). Teachers must be able to navigate their
classroom or student’s learning needs and develop curriculum to meet those needs effectively.
What is important for the current study is examining the performance of the teacher when using
and implementing a new technology.
New curriculum demands include more technology in teacher’s lessons, with technology
use in classrooms well-documented (Delcore & Neufeld, 2017; Wood et al., 2018; Paek &
Fulton, 2017; Murphy, 2011; Hamilton-Hankins, 2017; Blackwell et al., 2013; Aldunate &
Nussbaum, 2013; Liu, Scordino, Geurtz, Navarrete, Ko & Lim, 2014; Ifenthaler & Schweinbenz,
2013; Halaweh, 2017). Grey et al. (2010) reported on the U.S. Department of Education
Educational Technology Use in Public Schools indicate 97 percent of teachers have one or more
computers in the class every day, 54 percent are able to bring in computers, 93 percent have
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access to the internet and 96 percent have the option to bring in Internet capabilities. Use of
computers in the classroom helps teachers individualize instruction and introduce materials in
more adaptive ways (Mohamed, 2018). Technology can be particularly helpful in differentiating
curriculum. To accomplish this, adopting new technology and altering or updating instructional
methods can improve academic standards and performance. Many applications and programs
exist for classroom and academic management. Examples include learning management systems
(LMS), with a good learning management system (LMS) allows teachers to become better
equipped to monitor all students’ progress and provide appropriate and meaningful education
(Nepo, 2017; Loague, Caldwell & Balam, 2018).
The inclusion of technology adds not only a new dimension to learning, but also adds
more intangible conflicts in the classroom. Research has focused on the positive aspects of
incorporating technology, particularly for enhanced curriculum (Jimoyiannis, Tsiotakis,
Roussinos & Siorenta, 2013; Zellweger-Moser, 2007; Hixon & Buckenmeyer, 2009; Straub,
2009; Hwang et al., 2017). Zascavage and Winterman (2009) posit that most middle school
general educators are familiar with computer-enhanced instruction and the use of technology.
However, research on effective integration of technology into classrooms identifies barriers to
classroom integration as well. Some of these barriers include stating how a teacher may have the
knowledge how to use a technology—[and] that individual attitudes, such as confidence or
anxiety about using technology impact actual technology use (Blackwell et al., 2013). Teacher
attitudes and beliefs can also affect the adoption and integration of technology in the classroom
(Inan & Lowther, 2010; Ertmer, Paul, Molly, Eva & Denise, 1999; Ifenthaler & Schweinbenz,
2013; Bauer & Kenton, 2005; Herrera et al., 2018). Time required to receive additional training
on a new technology or locating technical support/documentation may take away time from other
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demands, and thus shift opinions or commitment to adoption of new instructional technology. To
facilitate this, school divisions must consider utilizing both professional development and
effective training for technology integration, as this support and guidance from the organization
that can help mediate potential stressors. If insufficient support is given to training teachers,
technology adoption and integration may be mediocre, or not happen at all (Zellweger-Moser,
2007; Bauer & Kenton, 2005; Inan & Lowther, 2010).
Regardless of the implementation or platform, technology has changed learning and
education for the better. Schools are adopting technology to enhance student achievement
(Delcore & Neufeld, 2017; Halaweh, 2017; Ifenthaler & Schweinbenz, 2013; Hamilton-Hankins,
2017; Nepo, 2017; Paek & Fulton, 2017; Johnson, Kraft & Papay, 2011; Wood et al., 2018).
Despite the emergence of these positive results, there may be unanticipated repercussions of
technostress for teachers, brought on by the exponential growth and rapid implementation of
such technologies. Technostress may occur with a lack of fit between teacher demands and
classroom/student requirements. Students demand technology, while teachers may be hesitant or
perceive it to be not beneficial or distracting (Dornisch, 2013). Using technology may require
preparing the equipment prior to class, finding and fixing errors, explaining software use, and
monitoring student use of software, and could be exacerbated by other factors, such as lack of
technical and social support, and lack of trainings on technology use (Al-Fudail & Mellar, 2008;
Coklar et al., 2016).
Technostress.
The culmination of learning, environmental factors and performance contribute to the
experience of technostress. In this context, these three elements are important because they affect
the way teachers learn new technology, are supported during implementation and perform in the
classroom. The shift from traditional lecture-style, teacher-oriented instruction has been offset by
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an influx of new technology. Technology offers new dimensions of learning for students, but
also may have unintentional downsides. The speed in information and communication-oriented
technology brings problems for technology adoption, use and follow-up (Coklar et al., 2016),
resulting in what is being defined as technostress. Jena (2015) defined technostress as tension
and pressure to use the latest technology in a collaborative learning environment. Jena measured
the relationship among technostress creators, technostress inhibitors and technostress effect by
surveying 216 Indian academics using information and communication technology (ICT) such as
social media platforms within a collaborative learning environment. Jena measured technostress
through a questionnaire designed to measure what technostress creators and inhibitors would
influence technostress in a positive or negative directionality.
With the rate of influence that technological innovations such as cell phones and laptops
have had on learning, classrooms have changed. Teachers can no longer ignore the influence of
technology adoption and use for instruction. However, with change comes uncertainty, and
technostress seems to increase as technology demands increase. Today, information and
communication-oriented technology impacts daily instruction, technology adoption, use and
follow-up, resulting in technostress (Coklar et al., 2016). Individual differences exist on how
people handle stress, but because certain aspects of a job can introduce more stressors than
others, we can see large numbers of turnover rates, lower job satisfaction and burnout at an early
age in many occupations. In addition, many common stressors for K-12 teachers include highstakes testing, a lack of autonomy, and high mental and emotional demands (Ansley et al., 2016).
The realization that stress increases as the demands and stresses related to technology use are
significant, with the teaching profession in general already characterized by structural
uncertainty (Kiel, Heimlich, Markowetz, Braun, & Weiβ, 2016). This can lead to a potentially
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large number of educators who could benefit from proper stress management and training. There
are school systems that have some form of stress management program in place which provide
assistance for faculty to manage and alleviate stress. Other support factors exist in regard to
effective technology integration. This involves the professional training and development of
teachers for the future use of technology, typically provided by the school administration.
However, these programs are not all-inclusive and do not equip teachers to cope with stress on a
personal level (Ansley et al., 2016).
Technostress is a relatively new concept in empirical research, and has been studied in
different environments (Jena, 2015, Hung, Chen & Lin, 2015; Tarafdar et al., 2010; Wang, Shu,
& Tu, 2008; Hwang et al., 2017). While there are studies on stress for teachers (Alhija, 2015;
Kiel et al., 2016; Košir et al., 2015; López, Bolaño, Mariño & Pol, 2010; McNaughton-Cassill,
2017; Skaalvik & Skaalvik, 2017; Skaalvik & Skaalvik, 2017; Barabanshchikova, Meshkova, &
Surova, 2014) and technostress in public education (Al-Fudail & Mellar, 2008; Çoklar, Efilti,
Şahin, & Akçay, 2016; Joo, Lim, & Kim, 2016), most do not examine a mandatory adoption
context. The current study seeks to gain more insight regarding technology adoption within a
mandatory adoption environment context and examine public school teachers’ experiences of
technostress using the framework of environmental factors, learning and professional
development, and technology adoption and performance.
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Chapter 3: Methodology
The current study surveyed public middle and high school teachers of a local school
district regarding their experiences of stress during a mandatory technology adoption process.
The following section provides details of the study’s design and implementation including
research design, population and sample, instrumentation, data collection and procedure, data
analysis and protection of human subjects. The researcher built the survey using an electronic
survey design website known as Qualtrics. Qualtrics is the official platform of James Madison
University for survey production. The data were analyzed and examined for whether
relationships exist between technology use and stress in middle and high school teachers in a
mandatory technology adoption environment.
Research Design
This study used a cross-sectional survey method to ascertain how members of this
population distribute themselves on one or more variables collected at one point in time
(Fraenkel, Wallen & Hyun, 2012). The survey was also web-based for greater convenience,
lower to no costs, faster turnaround and mobile administration (Fraenkel et al., 2012).
Quantitative survey data were collected and analyzed using Qualtrics.
Population and Sample
The target population for the current study is all public middle and high school teachers
currently employed within a rural school division, which includes four high schools and four
middle schools. The target population is experiencing a mandatory technology adoption policy
requiring the use of the Chromebook in classrooms. All middle and high school teachers
throughout the school division were experiencing the mandatory adoption policy. The total
population of full-time personnel at all eight schools is 1,850. The minimum sample size of
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participants was set at 75 participants. The total number of current full-time teachers excluding
support and administrative staff is 534. Total middle school teachers were 231 possible
participants, and total high school teachers were 303 possible participants. The total number of
participants who provided responses was 30.7% (N=164). Out of the total 164 participant
responses 7 were not filled out and 10 contained partial or unfinished responses by the close-out
date, and thus they were excluded from the final dataset (N = 147), for a 27.5% response rate.
The only demographic data collected was years of employment with the school district and grade
level taught. Years of employment varied among respondents, with 11.5% (n = 17) reporting
employment between “1-2 years”, 17.6% (n = 26) reporting employment between “2-5 years”,
17.6% (n = 26) reporting “5-10 years” of employment, 37.8% (n = 56) reporting “11-20 years”
of employment, and 15.5% (n = 23) reporting “more than 20 years” of employment. 38.8% of
respondents (n = 57) reported working primarily in middle school grades and 61.2% of
respondents (n = 90) reported working primarily in high school grades. All participants currently
hold licenses to teach and have been employed by the school district for a minimum of one year.
The range of curricular subjects taught by participants includes all curricular subjects mandated
by the school curriculum. All participants have been taught the Chromebook essentials and have
accumulated experience working with the new Chromebook since its introduction during the fall
of 2017. No incentives were given for participation. The current study includes all teachers at the
middle and high school level but does not include elementary level teachers as the school district
has yet to implement a pertinent technology adoption initiative.
Instrumentation
The current study examined multiple published studies as points of reference to
determine the appropriate instrument for collecting data for this study (Jena, 2015; Hwang et al.,
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2017; Blackwell, Lauricella, & Wartella, 2014; Teo, 2010; Wang et al., 2008). None, however,
were found that oriented towards addressing the situational context of mandatory technology
adoption in public education. Jena (2015) was chosen as the basis for the current study, with
revisions to the original items made to match the context of the public school educational
environment.
The current survey items are categorized into subscales of the theoretical constructs provided by
Jena (2015) of technostress creators (TC), technostress inhibitors (TI), job satisfaction (JS) and
technology-enabled performance (TP). Jena’s original instrument contained 27 individual items
grouped into the theoretical constructs of technostress creators, technostress inhibitors, job
satisfaction, organizational commitment, negative affectivity, and technology-enabled
performance. In deliberation with the point-of-contact for the school district, the Negative
Affectivity category and Organizational Commitment category were excluded in this research.
As such, Item 4 from the Jena (2015) study in the technostress creator category was excluded
and merged with item 3 in Q3 of the current survey. Once the requested items were excluded, the
revised survey was comprised of 17 individual items, including the two demographic items. The
constructs proposed by Jena (2015) are dissimilar enough to provide evidence for potential
relationships to exist between the constructs, while providing small to moderate strength to be
considered significant. This is important as the items needed to be validated with the
modifications made to the survey based on the setting and the sample population. Table 2 shows
the correlation strengths between each construct used for the survey.

26

Table 2 Correlation Strength Between Constructs

Technostress Creators

Pearson

(TC)

Correlation

Technostress

Technostress

Job Satisfaction

Technology-Enabled

Creators (TC)

Inhibitors (TI)

(JS)

Performance (TP)

1

Sig. (2-tailed)
N
Technostress Inhibitors

Pearson

(TI)

Correlation

Job Satisfaction (JS)

147
-.181

*

-.181*

-.130

-.176*

.028

.118

.033

147

147

147

1

**

.443**

.007

.000

.221

Sig. (2-tailed)

.028

N

147

147

147

147

-.130

.221**

1

.218**

Sig. (2-tailed)

.118

.007

N

147

147

147

147

-.176*

.443**

.218**

1

Sig. (2-tailed)

.033

.000

.008

N

147

147

147

Pearson
Correlation

Technology-Enabled

Pearson

Performance (TP)

Correlation

.008

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

The survey consisted of six, matrix-block questions (See Appendix B). The first two
questions were added as demographic filters: length of employment and grade level taught.
Length of employment was scaled with years ranging from 1 to 2 years, 2 to 5 years, 5 to 10
years, 11 to 20 years and More than 20 years. Participants identified whether they primarily
taught middle or high school courses. The remaining four question block were close-ended, 5point Likert-scale items, with 1 being ranked “Strongly Disagree”, to 5 being ranked “Strongly
Agree”. The question blocks were formatted using a matrix to promote synthesis between items
and efficiency of the length of time to take the survey. Items were grouped together based on the
categories outlined by Jena (2015), with the categories being technostress creators, technostress
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inhibitors, job satisfaction and technology-enabled performance. The two remaining categories
from the Jena study were excluded based on interactions and feedback from the point-of-contact
for the school district. Item by item analysis is provided.
Each question block excluding the demographic questions was prefaced with the
statement “Based on your current experience with the Digital Conversion Plan (DCP), how
would you rate the following?” This statement provided context to participants. Jena’s (2015)
original items were: “I am forced by ICT to live with very tight time schedules”, “I am forced to
change habits to adapt to new developments in technology”, “I have to sacrifice my personal
time to keep current on latest technologies”, “I feel my personal life is being invaded by ICT”,
and “I do not find enough time to study and upgrade my technology skills”. Three out of four of
the items in Question Block 3 (Q3) were reworded from Jena’s original items to read: “The DCP
requires very tight time schedules”; “The DCP requires that I change my habits to adapt to new
developments in technology”; “The DCP requires me to sacrifice personal time to keep current
on latest technologies”; “I do not find enough time to study and upgrade my technology skills”.
Jena’s (2015) original items were: “Our organization provides clear documentation to use
new technologies”, “Our organization emphasizes teamwork in dealing with new technologyrelated problems”, “Our organization rewards us for using new technologies”, and “Our
organization consults us before introduction of new technology”. Items in Question Block 4 (Q4)
were reworded to reflect the accurate terminology of the context of the environment in these
ways: “Our administration provides clear documentation to use new technologies; Our
administration emphasizes teamwork in dealing with new technology-related problems; Our
administration rewards for using new technologies; Our administration consults us before the
introduction of new technology”. Item 3 in Q4 was identical to item 3 in the Technostress
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Inhibitors category from Jena (2015). Item 2 in Question Block 5 (Q5) was reworded as such: “I
feel a sense of pride in doing my work”. Jena (2015) originally wrote the item as the following:
“I feel a sense of pride in doing my job”. Items 1 and 3 in Q5 were identical to the original to
items 1 and 3 of the Job Satisfaction category in the Jena (2015) study. Items 1, 3, 4, and 5 from
Question Block 8 (Q8 in Qualtrics) were identical to items 1, 3, 4, and 5 of the Technologyenabled Performance category proposed by Jena (2015). Item 2 of Q8 was reworded in the
following way: “Using technology results has improved my teaching”. Jena (2015) originally
wrote the item as the following: “Using
technology results in improved my Teaching and Research in collaborative environment”.
Data Collection and Procedure
The survey was distributed utilizing the electronic survey-building platform, Qualtrics.
Qualtrics provided the means to create and distribute surveys and collect responses anonymously
online. All decisions for survey construction were discussed with and approved by the school
division assistant superintendent. Data collection began on January 28th, 2019 with the
distribution of an anonymous electronic link via email account provided by the school division.
This account was created for the researcher to reach respondents via mass email through the
school division network. Collaboration with the school administrative staff was necessary in
order to increase the potential response rate. The survey was administered to all middle and high
schools within the school division, comprised of four middle schools and four high schools. The
survey was open for four weeks, closing on Friday, February 22nd, 2019. A member of the
technology department member ended access to the Gmail Group account on March 1st, 2019.
No additional responses were submitted between February 22nd and March 1st. All responses
were collected in a database within Qualtrics.
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Data Analysis
The data were collected and analyzed using Qualtrics. Individual items in the survey were
sorted into one of the following constructs: technostress creators, technostress inhibitors, job
satisfaction and technology-enabled performance (Jena, 2015). Descriptive statistics were
provided using Qualtrics. Inferential analyses were run using the statistical analysis software
SPSS. Data and results were interpreted through graphical representation of frequency
distribution tables and bar graphs. This was done to provide visual representation of the data
(Fraenkel et al., 2012). The raw data was imported into IBM SPSS for data analysis. An
independent samples t-test was conducted to determine any existing differences between the
mean scores for those who reported teaching primarily middle or high school with the total
subscore for each construct. A one-way ANOVA was conducted to determine any existing
relationships between the lengths of employment reported with the mean score totals within each
subscore for each construct. A Bonferroni correction post hoc test was run to identify differences
between each of the five options for teachers to select their length of employment.
Protection of Human Subjects
The researcher obtained full IRB approval prior to conducting the study (#19-0173) (see
Appendix C). An addendum to the original IRB form was sent in and completed upon
certification of my chair, Dr. Diane Foucar-Szocki (see Appendix D) There were no expected
risks to participation as the survey was voluntary and feedback was collected anonymously in
Qualtrics. Site permission was given as documented in Appendix E. Participants were given a
full informed consent page prior to the start of the survey (as shown in Appendix F). Participants
were not required to provide identifiable, individual data and remained anonymous throughout
the duration of the study. Due to the unidentifiable components attached to the survey,
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participants were free to discontinue themselves from the survey at any time with no
consequences, with incomplete data excluded from the final analysis. No deception was used in
the study, and participants were informed that the research was directly related to their
experience.
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Chapter 4: Findings
Analysis of descriptive statistics was conducted through Qualtrics. A total of 164
respondents provided self-report data in a 19-item technostress survey administered
electronically, with 17 participants excluded from the final data set due to partial responses. The
collection of responses serves to provide information regarding technostress experienced by
teachers and being involved in a mandatory technology adoption environment. Participants
included middle and high school public teachers. Participants were contacted via bulk email
through the school network. An independent samples t-test was run for the data corresponding
between the overall technostress scores with the grade level taught (middle school or high
school). A one-way ANOVA was run on the relationship between the technostress construct
scores with the differences between the groups within years of employment (1-2 years, 2-5 years,
5-10 years, 11-20 years, and more than 20 years).
Demographics
The survey resulted in a 27.5% response rate (N =147). Demographic data collected was
limited to length of employment and level of school taught most; thus, no demographic
information was collected that would serve to identify participants. The use of a survey design
allows insight into possible characteristics of a population and the relationships that may appear
between one or more variables (Fraenkel et al., 2012).
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Table 3.
Demographic Information
Demographic

N

Percent

1-2 years

17

11.5%

2-5 years

26

17.6%

5-10 years

26

17.6%

11-20 years

56

37.8%

More than 20 years

23

15.5%

Total

148

100%

Middle School

57

38.8%

High School

90

61.2%

Total

147

100%

Length of Employment in School Division

Grade Level Taught

Overall Results
For item Q1, participants were asked to determine their length of employment, “How
long have you been employed with this school division?” Frequency of items were distributed as
following: 11.5% selected 1-2 years (n = 17), 17.6% selected 2-5 years (n = 26), 17.6% selected
5-10 years (n = 26), 37.8% selected 11-20 years (n = 56), and 15.5% selected More than 20 years
(n = 23). For item Q2, participants were asked to select the grade level taught the most, with
61.2% of participants (n = 90) selecting they teach primarily high school and 38.8% of
respondents (n = 57) selected “Middle School” as their primary grade level for teaching.

33

There is a difference between middle and high school teachers on teachers’ self-reported
technostress. However, for both populations, when the Technostress Creators of tight time
schedules and the need to change habits are present, technostress scores reported by teachers
increase. Conversely, when the Technostress Inhibitors of clear documentation and a responsive
helpdesk are present, the presences of technostress reduced. Technostress creators (TC),
technostress inhibitors (TI), Job Satisfaction (JS) and Technology-Enabled Performance (TP) are
presented here.
Table 4
Technostress Creators Construct Items (N = 148)
Technostress Creators (TC)

Q3) The policy requires very tight
time schedules
Q4) The policy requires that I
change my habits to adapt to new
developments in technology
Q5) The policy requires me to
sacrifice personal time to keep
current on latest technologies
Q6) I do not find enough time to
study and upgrade my technology
skills

Strongly
Disagree

Somewhat
Disagree

Neither
Agree nor
Disagree

Somewhat
Agree

Strongly
Agree

25.7% (38)

27.7% (41)

28.4% (42)

18.2% (27)

0.0% (0)

8.1% (12)

13.5% (20)

8.1% (12)

49.3% (73)

21.0%
(31)

10.1% (15)

21.6% (32)

9.5% (14)

45.3% (67)

13.5%
(20)

12.8% (19)

16.9% (25)

16.2% (24)

35.8% (53)

18.2%
(27)
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Figure 4.1 Percentage of Technostress Creator Items Present
Table 4 displays the results of all teacher responses on items for technostress creators
(TC). The four items in Q3 block are technostress creators identified by Jena (2015). Responses
of “Strongly Disagree” to “Somewhat Disagree” suggest the factor is not present and indicates
the absence of technostress. Responses rated “Somewhat Agree” to “Strongly Agree”, indicates
the factor is present. For item Q3 53% of respondents answered the question with “Strongly” or
“Somewhat” Disagree, 28% chose the “Neither Agree nor Disagree” option, and 18% answered
“Strongly” or “Somewhat” Agree, suggesting that the mandatory adoption policy environment
(MAPE) did not require tight time schedules for 4 out of 5 respondents. For item Q4, 22% of
respondents selected “Strongly” and “Somewhat” Disagree, 8% selected “Neither Agree nor
Disagree”, and 70% selected “Strongly” or “Somewhat” Agree, suggesting that the MAPE does
require teachers to change habits in order to adapt to the development of new technologies for
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more than 3 out of 5 respondents, while 2 out of 5 respondents do not find that the MAPE
required them to change habits. For item Q5, 32% of respondents selected “Strongly” or
“Somewhat” Disagree, 9% selected “Neither Agree or Disagree”, and 59% selected “Strongly”
or “Somewhat” Agree, suggesting that almost 3 out of 5 respondents report that the MAPE
requires a sacrifice of personal time to keep current on the latest technologies, while
approximately a third of respondents say the MAPE does not require a sacrifice of personal time
regarding technology. For item Q6, 30% of respondents selected “Strongly” or “Somewhat”
Disagree, 16% selected “Neither Agree or Disagree”, and 54% selected “Strongly” or
“Somewhat” Agree, suggesting that over half of the teachers do not find enough time to upgrade
their own technology skills, while one third of the respondents disagree, suggesting they find
enough time to upgrade their skills.
These results suggest that the policy does require changes in teacher’s habits, sacrificing
of personal time to keep up to date with new technologies, and leaves teachers unable to find
enough time to study and upgrade their personal technology skills. These Technostress Creators
are present to varying degrees in this setting as shown in Figure 4.1, with the need to change
habits most present, sacrificing personal time and not enough time to upgrade skills at 70.3%,
58.8% and 54.0% agreeing respectively. Tight time schedules is a Technostress Creator that
impacts only 18% of respondents.
Table 5
Technostress Inhibitors Construct Items (N = 148)
Technostress Inhibitors (TI)

Q7) Our administration provides
clear documentation to use new
technologies
Q8) Our administration
emphasizes teamwork in dealing

Strongly
Disagree

Somewhat
Disagree

Neither
Agree nor
Disagree

Somewhat
Agree

4.0% (6)

17.6% (26)

18.2% (27)

48.7% (72)

3.4% (5)

8.1% (12)

8.1% (12)

40.5% (60)

Strongly
Agree

11.5%
(17)
39.9%
(59)

36
with new technology-related
problems
Q9) Our technology help desk is
responsive to end-user requests
Q10) Our administration rewards
for using new technologies
Q11) Our administration consults
us before the introduction of new
technology

3.4% (5)

8.1% (12)

5.4% (8)

38.5% (57)

44.6%
(66)

23.0% (34)

31.1% (46)

26.4% (39)

18.9% (28)

0.7% (1)

13.5% (20)

32.4% (48)

14.2% (21)

32.4% (48)

7.4%
(11)

Figure 4.2 Percentage of Technostress Inhibitor Items Present
Table 5 displays the results of teacher responses on items for technostress inhibitors (TI).
Responses for “Strongly Disagree” to “Somewhat Disagree” suggest the factor is not present and
technostress would be present in its absence. If responses are “Somewhat Agree” to “Strongly
Agree”, this suggests the factor is present and technostress would not be present. For item Q7,
21% of respondents answered the question with “Strongly” or “Somewhat” Disagree, 18% chose
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the “Neither Agree nor Disagree” option, and 60% answered “Strongly” or “Somewhat” Agree,
suggesting that 3 out of 5 teachers report that the administration is providing access to clear
documentation for new technology use after the MAPE, while a fourth of teachers disagree with
this statement. For item Q8, 11% of respondents selected “Strongly” and “Somewhat” Disagree,
8% selected “Neither Agree nor Disagree”, and 80% selected “Strongly” or “Somewhat” Agree,
suggesting that 4 out of 5 teachers do find their administration does emphasize teamwork when
dealing with technology-related problems after the MAPE, with a little over 11% disagreeing.
For item Q9, 11% of respondents selected “Strongly” or “Somewhat” Disagree, 5% selected
“Neither Agree or Disagree”, and 83% selected “Strongly” or “Somewhat” Agree, suggesting
that over 4 out of 5 teachers find their help desk is responsive to their requests after the MAPE.
For item Q10, 54% of respondents selected “Strongly” or “Somewhat” Disagree, 26% selected
“Neither Agree or Disagree”, and 19% selected “Strongly” or “Somewhat” Agree, suggesting
that over half of the teachers find their administration does not reward or have a reward system
in place for using new technology after the MAPE. For item Q11, 46% of respondents selected
“Strongly” or “Somewhat” Disagree, 14% selected “Neither Agree or Disagree”, and 40%
selected “Strongly” or “Somewhat” Agree, suggesting 2 out of 5 teachers find their
administration had consulted them prior to the MAPE implementation, while approximately half
of teachers report their administration did not consult them prior to the MAPE implementation.
Technostress inhibitors are present in this setting. As shown in Figure 4.2, this
administration does have clear documentation, emphasizes teamwork when dealing with
technology-related problems, and the help desk is responsive to teachers’ technology requests.
These results suggest that there are Technostress Inhibitors present to varying degrees in this
setting, with clear documentation, an emphasis on teamwork and a responsive help desk reported
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by 60.2%, 80.4% and 83.1% respectively. However, the technostress inhibitor of providing
rewards for use of technology was report as present by less than 20% of respondents.
Respondents were divided whether they believed that the administration had consulted them or
not, with 39.9% agreeing and 45.9% disagreeing respectively.
Table 6
Job Satisfaction Construct Items (N = 148)
Job Satisfaction (JS)

Q12) I like doing the things I
do at work
Q13) I feel a sense of pride in
doing my work
Q14) My job is enjoyable

Strongly
Disagree

Somewhat
Agree

Neither
Agree nor
Disagree

Somewhat
Agree

Strongly
Agree

59.5% (88)
71.0%
(105)
58.8% (87)

0.7% (1)

1.4% (2)

2.0% (3)

36.5% (54)

0.7% (1)
0.7% (1)

2.0% (3)
4.7% (7)

1.4% (2)
2.7% (4)

25.0% (37)
33.1% (49)

Figure 4.3 Percentage of Job Satisfaction Items Present
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Table 6 displays the results of teacher responses on items for job satisfaction (JS).
Responses for “Strongly Disagree” to “Somewhat Disagree” suggest the factor is not present and
thus results in increased technostress. If responses are “Somewhat Agree” to “Strongly Agree”,
these factors would be considered present and thus result in decreased technostress. For item
Q12, 2% of respondents selected “Strongly” or “Somewhat” Disagree, 2% selected “Neither
Agree or Disagree”, and 96% selected “Strongly” or “Somewhat” Agree, suggesting almost
every teacher likes doing the things they do at work using technology after introduction to the
MAPE. For item Q13, 3% of respondents selected “Strongly” or “Somewhat” Disagree, 1%
selected “Neither Agree or Disagree”, and 96% selected “Strongly” or “Somewhat” Agree,
suggesting almost every teacher has a sense of pride doing their work after introduction to the
MAPE. For item Q14, 5% of respondents selected “Strongly” or “Somewhat” Disagree, 3%
selected “Neither Agree or Disagree”, and 92% selected “Strongly” or “Somewhat” Agree,
suggesting almost every responding teacher enjoys their job is enjoyable after introduction to the
MAPE.
Job satisfaction is present, with over 90% of teachers indicating “Strongly” or
“Somewhat” Agree on every item. Overall, these results suggest that in this setting teachers find
enjoyment, a sense of pride and like the things they do at work in the MAPE standing at 96%,
96% and 91.9% respectively, as shown in Figure 4.3. This indicates that strong job satisfaction
features result in decreased technostress for these public school teachers when present.
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Table 7
Technology-enabled Performance Construct Items (N = 148)
Technology-enabled
Performance (TP)
Q15) I need to use more
technology in collaborative
learning
Q16) Using technology results
has improved my teaching
Q17) Using technology helps me
effectively use my time for
activities; hence increase my
productivity
Q18) Using technology helps me
communicate better with my
students and colleagues in a
collaborative learning
environment
Q19) Using technology helps me
improve my overall
professionalism in my job

Strongly
Disagree

Somewhat
Agree

Neither
Agree nor
Disagree

Somewhat
Agree

Strongly
Agree

5.4% (8)

14.9% (22)

22.3% (33)

47.3% (70)

6.1% (9)

9.5% (14)

26.4% (39)

47.3% (70)

10.1%
(15)
10.8%
(16)

4.1% (6)

20.3% (30)

22.3% (33)

41.2% (61)

12.2%
(18)

2.7% (4)

6.1% (9)

17.6% (26)

48.7% (72)

25.0%
(37)

4.7% (7)

12.8% (19)

25.7% (38)

42.6% (63)

14.2%
(21)

Figure 4.4 Percentage of Technology-enabled Performance Items Present
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Table 7 displays the results of teacher responses on items for technology-enabled
performance (TP), which is conceptualized as the performance and perception enabled by the use
of technology. Responses for “Strongly Disagree” to “Somewhat Disagree” suggest the factor is
not present, and thus technostress would be present. If responses are “Somewhat Agree” to
“Strongly Agree”, then the factor is present, and thus technostress would not be present. For item
Q15, 20% of respondents selected “Strongly” or “Somewhat” Disagree, 22% selected “Neither
Agree or Disagree”, and 57% selected “Strongly” or “Somewhat” Agree, suggesting
approximately 3 out of 5 teachers find that they should use more technology in collaborative
learning in the MAPE. For item Q16, 15% of respondents selected “Strongly” or “Somewhat”
Disagree, 26% selected “Neither Agree or Disagree”, and 58% selected “Strongly” or
“Somewhat” Agree, suggesting approximately 3 out of 5 teachers find technology use has
improved their teaching in the MAPE. For item Q17, 24% of respondents selected “Strongly” or
“Somewhat” Disagree, 22% selected “Neither Agree or Disagree”, and 53% selected “Strongly”
or “Somewhat” Agree, suggesting approximately half of teacher’s technology use provides more
effective time use and subsequent increased productivity in the MAPE. For item Q18, 9% of
respondents selected “Strongly” or “Somewhat” Disagree, 17% selected “Neither Agree or
Disagree”, and 74% selected “Strongly” or “Somewhat” Agree, suggesting approximately 3 out
of 4 teachers find their use of technology has helped improve communication with students and
colleagues within the MAPE. For item Q19, 18% of respondents selected “Strongly” or
“Somewhat” Disagree, 25% selected “Neither Agree or Disagree”, and 57% selected “Strongly”
or “Somewhat” Agree, suggesting almost 3 out of 5 teachers find that technology use helped
improve their overall professionalism within the MAPE.
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Technology-enabled Performance is present to varying degrees in this setting. As shown
in Figure 4.4, teachers report that their technology use has led to: using more technology in
collaborative learning, improved teaching, improved efficiency, improved communication with
students and colleagues, and improved overall professionalism after the MAPE at 57.4%, 58.1%,
53.4%, 73.7% and 56.8% respectively.
Table 8
Pearson Correlation Strength Between Constructs (N = 147)

Technostress Creators

Pearson

(TC)

Correlation

Technostress Creators

Technostress Inhibitors

Job Satisfaction

Technology-Enabled

(TC)

(TI)

(JS)

Performance (TP)

-.181*

-.130

-.176*

.028

.118

.033

147

147

147

147

-.181*

1

.221**

.443**

.007

.000

1

Sig. (2-tailed)
N
Technostress Inhibitors Pearson
(TI)

Correlation

Job Satisfaction (JS)

Sig. (2-tailed)

.028

N

147

147

147

147

-.130

.221**

1

.218**

Sig. (2-tailed)

.118

.007

N

147

147

147

147

-.176*

.443**

.218**

1

Sig. (2-tailed)

.033

.000

.008

N

147

147

147

Pearson
Correlation

Technology-Enabled

Pearson

Performance (TP)

Correlation

.008

*. Correlation is significant at the 0.05 level (2-tailed).
**. Correlation is significant at the 0.01 level (2-tailed).

Table 8 displays the correlation strength between technostress constructs of the survey
items. Jena (2015) also calculated the inter-construct correlations to indicate discriminate validity
among constructs. Akoglu (2018) presents an interpretation of different levels of correlation
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coefficient strengths, with values ranging from 0 to positive or negative 0.3 as weak, positive or
negative 0.4 to 0.6 as moderate, and positive or negative 0.7 to 0.9 as strong (with a value of 1
being a perfect correlation). Using this scale, the correlations between Technostress Creators and
the other constructs are all negative, albeit with a weak correlation between every construct.
There is a weak, negative correlation between Technostress Creators and Technostress Inhibitors
(r = -.181). There is a weak, negative correlation between Technostress Creators and Job
Satisfaction (r = -.130), and a weak, negative correlation between Technostress Creators and
Technology-enabled Performance (r = -.176). This helps provide a foundation for construct
validity for the current study, as the only negatively associated construct used in this study was
Technostress Creators.
A weak, positive correlation can be seen between Technostress Inhibitors and Job
Satisfaction (r = .221). There is also a positive, moderately strong correlation between
Technology-enabled Performance and Technostress Inhibitors (r = .443). Between Job
Satisfaction and Technology-enabled Performance lies a weak, positive correlation (r = .218).
The coefficient values between Technostress Inhibitors, Job Satisfaction and Technologyenabled Performance are all significant (p < 0.01). The coefficients values between Technostress
creators and the other constructs are also significant (p < 0.05), except for no significance
between Technostress Creators and Job Satisfaction. This suggests that when teachers report
higher scores on items of Technostress Creators, it is likely that they would report lower scores
for items pertaining to both Technostress Inhibitors and those related to Technology-enabled
Performance, with Job Satisfaction a non-significant correlation to the degree of scoring on items
of Technostress Creators.
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Teachers who report lower Technostress Inhibitor and Technology-enabled Performance
scores, and teachers who score higher for items in either or both the Technostress Inhibitors or
Technology-enabled Performance are more likely to report lower scores on Technostress Creator
items. Job Satisfaction was found to be negatively associated with Technostress Creators,
suggesting that the more satisfied one is in a job the less influence Technostress Creators have.
This suggests here that when features of job satisfaction (liking things at work, sense of pride
and enjoyment) are present and rated higher among teachers, levels of technostress would most
likely be decreased. Technology-enabled Performance has a moderately strong correlation to
Technostress Inhibitors, indicating that when teachers report higher scores for Technologyenabled Performance, they also have higher scores for Technostress Inhibitors. This indicates an
association between the presence of Technostress Inhibitors and the resulting performance with
technology by teachers. It is also likely that when teachers report higher scores for Technostress
Inhibitors, they conversely would have a tendency to rate higher for Job Satisfaction and
Technology-enabled Performance items, and relatively low on Technostress Creator items.
Table 9
Group Statistics between Middle and High School Teachers (N = 147)
Q2
Technostress Creators

N

Mean

Std. Deviation

Std. Error Mean

Middle School

57

12.1754

3.27939

.43437

High School

90

12.8333

3.60477

.37998

Middle School

57

17.1404

3.59781

.47654

High School

90

16.8556

3.27936

.34567

Middle School

57

13.7895

1.71898

.22768

High School

90

13.4778

2.13703

.22526

Technology-Enabled

Middle School

57

18.5439

3.10570

.41136

Performance

High School

90

16.9889

3.89899

.41099

Technostress Inhibitors

Job Satisfaction
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Table 10
t-test for Equality of Means Among Middle and High School Teachers (N = 147)

95% Confidence Interval of

t
Technostress Creators

Equal

df

Sig. (2-

Mean

Std. Error

tailed)

Difference

Difference

the Difference
Lower

Upper

-1.116

145

.266

-.65789

.58955

-1.82311

.50732

.494

145

.622

.28480

.57654

-.85471

1.42430

.927

145

.355

.31170

.33619

-.35277

.97617

2.542

145

.012

1.55497

.61165

.34606

2.76388

variances
assumed
Technostress Inhibitors

Equal
variances
assumed

Job Satisfaction

Equal
variances
assumed

Technology-Enabled

Equal

Performance

variances
assumed

RQ- How do public middle school and high school teachers working in a mandatory
adoption policy environment compare on self-reported measures of technostress?
There is a difference between middle and high school teachers’ technostress levels.
Middle school teachers reported increasing their technology-enhanced performance more than
high school teachers within the mandatory technology adoption environment. A significant
difference exists for Technology-enabled Performance, with middle school teachers scoring
technology performance items (M = 18.54, SD = 3.10) higher than high school teachers (M
=16.98, SD = 3.89), (t(145) = 2.542, p < .05). There are no significant differences for Technostress
Creators, Technostress Inhibitors and Job Satisfaction between middle and high school teachers.
Middle school teachers averaged higher on Technostress Inhibitors items (M = 17.14, SD = 3.59)
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and Job Satisfaction items (M = 13.78, SD = 1.71) than high school teachers respectively (M =
16.85, SD = 3.27; M = 13.47, SD = 2.13). However, high school teachers averaged higher (M =
12.83, SD = 3.60) than middle school teachers (M = 12.17, SD = 3.27) only for Technostress
Creators. High school teachers report experiencing more of the Technostress Creators, while
middle school teachers report experiencing more of the Technostress Inhibitors and higher Job
Satisfaction.
Table 11
ANOVA for Years of Employment Among Teacher Technostress (N = 147)
ANOVA
Sum of Squares
Technostress Creators

Technostress Inhibitors

Job Satisfaction

Between Groups

df

Mean Square

192.669

4

48.167

Within Groups

1581.182

142

11.135

Total

1773.850

146

43.662

4

10.915

Within Groups

1641.168

142

11.558

Total

1684.830

146

30.784

4

7.696

Within Groups

544.536

142

3.835

Total

575.320

146

88.751

4

22.188
13.301

Between Groups

Between Groups

Technology-Enabled

Between Groups

Performance

Within Groups

1888.759

142

Total

1977.510

146

F

Sig.
4.326

.002

.944

.440

2.007

.097

1.668

.161

47

Table 12
Bonferroni Post Hoc Table
95% Confidence
Interval
Employment in

Mean

Std.

Difference

Error

Upper

Bound

Bound

Dependent Variable

Q1

Years

Technostress

1-2 years

2-5 years

-.11765 1.04900

1.000

-3.1089

2.8736

5-10 years

-2.11765 1.04081

.437

-5.0856

.8503

11-20 years

-2.84979*

.92404

.025

-5.4847

-.2148

More than 20

-1.37852 1.06730

1.000

-4.4220

1.6650

.11765 1.04900

1.000

-2.8736

3.1089

Creators

Sig.

Lower

years
2-5 years

1-2 years
5-10 years

-2.00000

.93471

.341

-4.6654

.6654

11-20 years

-2.73214*

.80265

.009

-5.0209

-.4433

More than 20

-1.26087

.96413

1.000

-4.0101

1.4884

1-2 years

2.11765 1.04081

.437

-.8503

5.0856

2-5 years

2.00000

.93471

.341

-.6654

4.6654

11-20 years

-.73214

.79190

1.000

-2.9903

1.5260

.73913

.95520

1.000

-1.9847

3.4629

1-2 years

2.84979*

.92404

.025

.2148

5.4847

2-5 years

2.73214*

.80265

.009

.4433

5.0209

.73214

.79190

1.000

-1.5260

2.9903

1.47127

.82642

.772

-.8853

3.8279

years
5-10 years

More than 20
years
11-20 years

5-10 years
More than 20
years
More than 20

1-2 years

1.37852 1.06730

1.000

-1.6650

4.4220

years

2-5 years

1.26087

.96413

1.000

-1.4884

4.0101

5-10 years

-.73913

.95520

1.000

-3.4629

1.9847

11-20 years

-1.47127

.82642

.772

-3.8279

.8853

*. The mean difference is significant at the 0.05 level.

There was a statistically significant difference observed for Technostress Creators
between the groups for middle and high school teachers (F(4,142) = 4.326, p =.05). No other
significant differences were found. Post hoc tests using the Bonferroni analysis was run to
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address any differences among the five levels of the years of employment. The results indicate a
significant difference was found for Technostress Creators only.
There is a significant difference between teachers employed for 1-2 years and teachers
employed from 11-20 years (M = -2.85, SD = .92, p = .05) on Technostress Creators. Teachers
employed between 2-5 years and teachers employed between 11-20 years (M = -2.73, SD = .80,
p = .05) also exhibit a significant difference. Length of employment differentiates teacher
experiences of Technostress Creators which are tight time schedules, changing habits, sacrificing
personal time and not enough time to upgrade technology skills. Newly hired teachers in a
mandatory adoption environment are more likely to experience more of the technostress creators,
and those employed 1-5 years’ experience Technostress Creators more than teachers with 11-20
years of employment. Length of employment was not a significant difference in the experience
of technostress inhibitors, job satisfaction or performance related to technology use in the
mandatory adoption policy environment.
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Chapter 5: Discussion and Conclusion
The purpose of this study was to look at teachers’ technostress in a mandatory adoption
policy environment (MAPE) in public schools. Middle and high school teachers in one rural
school division in a Mid-Atlantic state were provided an anonymous, electronic survey, which
asked about their impressions of the MAPE and their experiences of technostress. Based on the
findings, features of technostress creators and inhibitors are present to varying degrees. Nearly
all teachers in this sample are highly satisfied with their jobs, and approximately half have
experienced some improvement in their teaching methods through technology use. There was a
significant difference found between the performance of middle and high school teachers, with
middle school teachers scoring higher in performance-related technology enhancements than
high school teachers. A significant difference was found between teachers employed 1-5 years
and teachers employed 11-20 years in their experiences of Technostress Creators.
Limitations
This study had limited reliability and generalizability. The survey used for this study had
not been previously tested or administered. Since the survey was also adopted from Jena’s
original instrument and adjusted, two constructs were excluded from the final instrument. As a
result, only findings from the remaining four constructs were analyzed. Data for this study was
gathered strictly from teachers, with grade level and years of employment the only variables used
for determining differences between the middle and high school teacher technostress. A pretest/post-test design was not feasible for this study, as the Chromebook was already chosen,
learned by teachers and incorporated into the middle and high schools. Additionally, all of the
teachers are currently employed through the previous school year with this school district, so
there are currently no teachers that have not had experience in the MAPE.
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This study is impacted by non-response bias. Those who responded may be more inclined
to technology, and those did who not respond cannot be inferred to be an extension of those who
did respond. Using the school’s email network could have held more weight for those
respondents who did not respond. Teachers often receive emails at work and at home, which can
affect response rate, as employees who receive work emails daily may not attend to them due to
information overload or look for ways to accomplish the necessary tasks from the sender quickly
(Kalman & Ravid, 2015). Conversely, this may have led to more influence over those teachers
who regularly use or check email at work, particularly if the survey was administrated through
the school’s email system.
Using the school division’s e-mail system may have indicated to participants that they
had to choose an answer, even though the items on the survey did not require answers for
completion and may have stymied teachers into leaving the survey early, thus becoming nonrespondents. Also, electronic surveys offer quick and efficient response collection. The invitation
of the survey suggested a 5 to 10-minute completion time, yet the participant average length of
time to fill out the survey was around 2 to 3 minutes. There was no option for teachers to provide
additional opinions or thoughts, which may have deterred some teachers from completing the
survey as the items may not have allowed for a particular response. This was supported when
one teacher messaged back after completion of the survey, voicing their opinion that it would
have been beneficial if there were open-ended questions to allow for in-depth explanation had
they been provided.
Implications
Current literature focuses on technology adoption by teachers (Aldunate & Nussbaum,
2013; Eutsler & Antonenko, 2018; Murphy, 2011; Redmann & Kotrlik, 2009; Wood et al., 2018;
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Sarac, 2018; Blackwell et al., 2013). However, little research is available regarding adoption
when the context requires teachers to learn and adopt a new technology. Teachers in this school
division were mandated to use a new technology in the classroom, and because of this they did
experience technostress. Teachers experience of Technostress Creators, Technostress Inhibitors,
Job Satisfaction and Technology-enabled Performance are present in the MAPE to varying
degrees.
The following Technostress Creators were present for a majority of the teachers:
•

Changing habits

•

Sacrificing personal time

•

Not having enough time to upgrade technology skills
There was a difference in how these Technostress Creators were experienced by years of

employment between teachers employed 1-5 years and those employed 11-20 years with the
school division. Teachers employed anywhere between 1-5 years tend to experience more
Technostress creators from those employed 11-20 years. No differences were found among the
teachers who have been employed from 5-10 years or more than 20 years. This difference
indicated that teachers employed from 1-5 years experienced more Technostress Creators, and in
turn may struggle more to maintain a positive and healthy well-being when faced with
accumulating classroom and organizational demands of a MAPE and could be attributed to
several external and internal factors.
Newly employed teachers (e.g. 1-5 years) are typically just out of school and may only
have experience with teaching and using technology that was implemented during their learning
process or student teaching. This would also lead to an increased burden on newer teachers as
they work to become acclimated to a new school division with different practices and cultures,
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particularly any that deal with technology integration and use in the classroom. This becomes
increasingly apparent as the results of this study showed that newly hired teachers were reporting
more experiences of Technostress Creators. Thus, the overall challenges in scheduling for newly
hired teachers may have been more of a factor than in teachers employed 11-20 years in their
reporting of technostress.
For this population, however, the data supplement the idea that teachers who have been
employed longer may be privy to the characteristics of their school and have established teaching
practices that may not have been disrupted through mandatory technology adoption. Gordon
(2014) supports this by adding that older teachers may not need different features or special
adaptations to facilitate job performance. This may also stem from the fact that teachers
employed 11-20 years could have more experience adapting to changes in school policy and
culture, especially with technology adoption, compared to teachers employed 1-5 years. This
runs contrary to Alhija (2015) where more experienced teachers felt more loss of tolerance and
burnout but had higher emphasis on personal coping strategies than younger teachers. This is an
intriguing implication, as it would suggest that public school systems should work to increase
awareness of the plights and needs of newly hired or less experienced teachers in terms of overall
well-being and stress reduction, supporting the call for more attention to teacher induction into
the profession.
It is likely that the mandatory adoption policy, along with the use of new technology, was
a factor for teacher’s experiences of Technostress Creators. Many teachers reported changing
habits or using personal time for improving technology skills, potentially increasing their
chances for experiencing higher technostress which may be related to the MAPE. This indicates
that while teachers are not pressed for time, they do find themselves having to change the way
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they have previously done things, such as planning and implementing lessons in order to
incorporate technology and results in more technostress. This supports Bauer & Kenton (2005)
as they found that teacher’s concerns were over the time to be spent preparing computer
technology (CT) lessons was one obstacle influencing proper technology integration at different
school levels. The only item to have a majority of teachers agree on as not present in this setting
was the feature of tight time schedules. This finding may have been a combination of teachers’
inclinations towards technology use, the implementation of the MAPE not leading to time
pressure, and the results of the training/professional development received during the
Chromebook rollout.
The administration offered professional development and training courses throughout the
Chromebook rollout, and since the device was introduced to teachers relatively close to the
initial process of the study, results could be influenced by a recency factor. The training and
professional development process was mandatory and could have acted as a moderator for
teachers’ technology use, performance improvement, and perceived technostress (particularly for
newly hired teachers). This is indicative that offering professional development courses
concurrently with pilot testing devices could improve technology performance while also
lowering experiences of technostress. It is possible that teacher’s use of the Chromebook with
their students, who had access to the Chromebook months earlier than high school students, may
have increased their sense of and actual performance with that of their high school counterparts.
Other explanations likely exist, however, the data available do not allow for more analysis.
The following Technostress Inhibitors were present for teachers in this setting to varying
degrees. Specifically, a majority of the teachers agreed that the following were present:
•

Clear documentation for new technology use
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•

An emphasis of teamwork when resolving technology-related issues

•

A responsive help desk
There were no significant differences found for Technostress Inhibitors for both grade

level or length of employment, although middle school teachers had higher average scoring for
this construct. Rewards for using new technology was reported by a majority of teachers to not
be present with the MAPE. This could be an indication that while this administration currently
has several external practices in place that help inhibit technostress, there is no explicit
implementation of rewards recognizable to the majority of teachers. Use of resources or practices
that were reported favorably such as having a responsive help desk and clear documentation
should be continued. However, improvements can be made to help further reduce teachers’
technostress as only 60% of teachers agreed on the provision of clear documentation, compared
to 83% agreement on the help desk responsiveness. Teachers were divided as to whether the
administration had consulted them prior to the MAPE implementation. Almost 46% of teachers
disagreed, suggesting that some perceived communications from and with administration as
consultation while others did not. This may have reflected the uncertainty that resulted from the
mandatory adoption environment and influenced teacher’s perception of performance
improvement. This supports Barabanshchikova et al. (2014), who found that instability or
uncertainty of organizational change periods caused stress, innovation fatigue and could possibly
lead to emotional burnout. This could lead to less desirable outcomes for teacher performance, as
a lack of perceived support by the administration could lower teachers’ desire to seek out
technology assistance if they felt the administration was not maintaining an environment
conducive for their success. While this would be detrimental, the results of this study
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interestingly make this out to not be a huge implication but should still be taken into
consideration for future implementation processes dealing with change.
Over 90% of teachers reported high Job Satisfaction in that they:
•

Like what they do at work

•

Feel a sense of pride

•

Find enjoyment in their job
This highlights that these teachers are highly satisfied and enjoy their work. Since Job

Satisfaction was found to be correlated with both Technostress Inhibitors and Technologyenabled Performance for this study, it would suggest that Job Satisfaction has an effect on both
constructs. Particularly high levels of job satisfaction in this population also indicates a positive
work culture. Thus, the MAPE impact both on and in that culture seems not to have affected job
satisfaction negatively and may have positive implications for other areas of technostress.
Over half the teachers indicated that technology enabled improved performance in
•

Collaborative learning

•

Improved overall teaching

•

Increased productivity

•

Better communication

•

Improved overall professionalism
There was a significant difference between middle and high school teachers for

Technology-enabled Performance improvement, with middle school teachers reporting more
improvement than high school teachers. As over half of all teachers reported improved
performance, the MAPE seems to have been the crux for this. One reason for this difference in
performance improvement reporting could point to the timeline for technology distribution.
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Middle school teachers reported more perceived performance improvement, which may have
been influenced by middle school teachers piloting different devices—including the
Chromebook—one school year prior to the high school teachers. Since teachers were also
supported with training and professional development during the Chromebook rollout, the
suggestion would be that professional development for technology adoption and use was the
catalyst for their sense of performance improvement and outcomes to some degree. This is
supported by Blackwell et al. (2013) who found the frequency of professional development
predicted an increased usage of computers and tablet devices.
The administration rolled out the Chromebook to both middle and high school teachers at
the same time. However, the middle school teachers had piloted the device one year prior to the
pilot testing at the high school level. This would allow an opportunity for middle school teachers
to learn, understand the functions and incorporate this knowledge into lessons and daily use
before the high school teachers. Since teachers were attending the same supplementary
professional development courses concurrent to the Chromebook distribution, this could offer
insight as to why we see a performance difference between the middle and high school teachers.
However, training should change over time as feedback and new perspectives are gained after
the onset of the first course. Performance may have started to improve for over half of the
responding teachers, but if training does not adapt to the ebb and flow of technology adoption,
that could negatively impact future performance.
Conversely, about 40% of teachers are not reporting improved performance through
technology use in the MAPE. As the data available cannot pick apart the relationships between
grade level and length of employment with performance, we can only address how 37.8% of
respondents reported themselves as employed between 11-20 years and 61.2% reported
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themselves high school teachers. Consistently, middle school teachers had overall higher scores
for Technology-enabled Performance items, and middle school teachers averaged higher scores
in every technostress construct, except for Technostress Creators. It is worth examining how
middle school teachers learn and apply their technological knowledge in the classrooms to
understand why these differences occur. This can be expanded to teachers in other grade levels
or curricular subjects, along with what role(s) the organizational factors play in reducing
technostress among different age ranges of teachers. Working with different grade levels may
also play a role in the reporting of technostress experienced by teachers. By extension,
examination of how both middle and high school teachers improved their performance would be
beneficial during the elementary level rollout.
Recommendations for future research
Future technostress studies should follow a more qualitative-oriented approach. This
would entail conducting studies using follow-up interviews and focus groups to help shed some
light as to why middle school and high school teachers are experiencing differences in the
individual technostress constructs, as well as why length of employment was also significant
only for newly hired teachers and those employed 11-20 years. By doing so, researchers can gain
a better context on the effectiveness of technology by gathering relevant data from teachers for
related factors such as motivation, engagement, daily activities, and administrative
pressure/support. This should include student and administrative feedback on technology
adoption and use in the classroom. Surveying students, administrative staff, parents and even
community members can provide a more comprehensive perspective of the facets that influence
a teacher’s technostress. Student adoption of and responsiveness to technology may provide a
positive light for technology adoption (Delcore & Neufield, 2017; Halaweh, 2017; Liu et al.,
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2014; Herrera et al., 2018), as access to technology increasingly prevalent in younger schoolaged children (Eutsler & Antonenko, 2018; Vandewater et al., 2007; Plowman, Stevenson,
Stephen & McPake, 2012).
This study had limited reliability and generalizability. Data triangulation, for example,
uses multiple means of data collection to study one phenomenon or answer a research question
(Bui, 2009), and would allow the survey to include open-ended questions for greater reliability
and generalizability. Having additional demographic variables such as age, gender, education,
background, etc., in future studies would be worth pursuing. These could help increase
generalizability to a larger sample of public school teachers and may yield different analytic
results. Future studies should implement a full six construct instrument in order to observe and
analyze more aspects of technostress. An analysis of the psychological components of stress and
technostress should also be examined in order to gain a more comprehensive analysis for teacher
awareness of technology adoption constraints and would be useful for interpreting their own
stress level perceptions. The use of a control group here would help mitigate potential
confounding elements. This could isolate other factors contributing to increased technostress
levels. It would be useful to learn whether one group who received the device along with the
development and training provided by the administration, would be different from another not
receiving such treatment.
Studies remain primarily fixed on the outcomes visible in early child and elementarylevel educational contexts. Few provide a context at the secondary and higher education level,
and fewer still provide research on mandatory technology adoption in an educational setting,
particularly in public schools. Further investigation as to the performance standards and
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performance outcomes within both the middle and high schools would be crucial for determining
whether the MAPE truly has some correlation with these technostress constructs.
Recommendations for teachers to reduce Technostress Creators and enhance Inhibitors include:
•

Offering more paid time technology training/professional development during either school
hours or summer sessions to address time constraints.

•

Holding Q & A sessions with more experienced or knowledgeable teachers to learn from
their experiences, possibly pairing newly hired teachers with those employed from 11-20
years.

•

Creating new or enhance current documentation with input from more experienced teachers
to be shared collaboratively among the schools.

•

Maintaining and seeking improvement for the help desk.

•

Continuing to emphasize teamwork in solving technology-related issues and collaborative
learning.

•

Creating a rewards system that motivates teachers to both learn and use technology for
potential performance improvement and student achievement.

•

Finding or developing a stronger communication/expectation system between teachers and
the administration for future change implementation.
These recommendations could help alleviate issues that often accompany technology

integration, as DeCoito and Richardson (2018) found teachers expressed interest in learning
more about technology, yet some reported disinterest due to lack of resources and time
constraints. This can be addressed by creating or enhancing existing materials for personalized
training or offering continual and sequential training during the implementation process. A check
could be done to determine if current materials reflect a one-size-fits-all training, or if work can
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be done to promote different online resources that are differentiated at both grade level and
content area for better adoption by teachers. One additional route that the school division could
examine would be the development or improvement of a rewards system that generates positive
attitudes towards technology use and implementation. A lack of a perceived system seems to
affect technostress experiences of teachers through decreased motivation, which is a perpetual
factor in teacher well-being and satisfaction (Skaalvik & Skaalvik, 2017). The school division
could institute a reward system that offers recognition and appreciation of their teaching faculty
which would also save on money and resources.
Further, the school division might consider:
•

Celebrating the very high levels of job satisfaction and continue the practices leading to such
outcomes

•

Capitalizing on the high satisfaction by seizing the opportunity to further enhance
performance improvement by approaching teachers for consultation and input

•

Offering or create more technology tools that support communication that should further
enhance performance through technology use
The school division should consider also placing focus on technology use for teachers as

individual users, rather than providing technology and training for only an organizational need.
Harkening back to the idea of a professional learning community, opening up teachers to a
method of technology coaching may enhance the link between teacher and administration,
particularly if the administration provides external staff for this process. It may also be beneficial
for the administration to examine whether student access to technology longer may lead to
teachers’ improved proficiency with technology.
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This study examined one school district that has already implemented its policy to use a
new device for classrooms. Because of this, future research should consider collecting data from
other school divisions that plan to or have undergone recent technology adoption. Teachers in
this population may not have had prior experience with such devices, like the Chromebook,
which can influence their perceptions and performance with technology. This could have
important ramifications for those working with the Chromebook in the elementary schools, as
teachers often work in a collaborative environment, and often communicate and share knowledge
or materials with other teachers and faculty, as supported by the number of teachers who
reported themselves as improved in collaborative learning and communication through
technology use. As a byproduct of gathering data from other school divisions, examining the
outcomes of technology training and professional development would be beneficial for future
research. School divisions wishing to implement new technology would need to understand how
to combine appropriate training and professional development for teachers with effective design
of learning and materials with an instructor’s ability to teach for keeping cognitive load for
learners at a minimum (Culatta, 2019) with their teacher’s needs. Blackwell et al. (2013) found
this to be largely impactful as the significance of the facilitating (extrinsic) characteristics can be
significant depending on the technology used.
Conclusion
Integration of new technology into classroom learning is not a new concept. While
“technology” in the classroom is not limited to electronic devices, electronic devices are the
focus here and have ties with performance, as technology adoption in classrooms can improve
teaching and learning (Aldunate & Nussbaum, 2013). Despite this, technology continues to
evolve, and as technology progresses and incorporates more functionality and features, some
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students may have higher end usability than what is provided at school. Teachers may not have
the skills or support to adapt to new technologies, rendering their effectiveness potentially
compromised. Thus, it becomes unavoidable that teachers will be able to remove all forms of
stress associated with technology learning and incorporation, particularly technostress. This is
further exacerbated when teachers not only have obligations to use technology in the classroom
but are surrounded by environmental and personal constraints that can lead to regular stress and
technostress.
The belief that schools implementing a mandatory adoption policy would increase
teachers’ experiences of technostress seems likely. The data supports this as a majority of
teachers report themselves as experiencing a need for changing habits, sacrificing personal time
and a need for time to upgrade their technology skills in the MAPE. While teachers do
experience these Technostress Creators, the administration has also provided support for
teachers, offering features for Technostress Inhibitors, which a majority of teachers also report
being present. Since the school division offered professional development and technological
support, it seems likely that strong administrative support are inhibitors for technostress and can
lead to lower technostress creator experience. A large percentage of teachers were highly
satisfied with their jobs, and a majority of teachers report a need for future technology use or
improved performance using technology.
Technostress exists and is experienced by both public middle and high school teachers in
this mandatory adoption policy environment. However, even though technostress was present
and experienced, the adoption and incorporation of the Chromebook for this school division was
overall effective. A majority of teachers from this population report performance improvement,
indicating that technology use was helpful and led to enhanced teaching, among other benefits.
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Within this MAPE, Technostress Creators are present but can be mitigated by the presence of
Technostress Inhibitors as a result of administrative policies, support and professional
development. Thus, a priority for this administration, and for those in other school divisions, is
the necessity to stay aware of the presence of technostress, its creators, its inhibitors, and any
related features. It would be simple to provide teachers with technology and leave them to their
own devices. However, making sure that teachers are equipped with the skills and knowledge to
address classroom demands matters. This will be crucial moving forward, as more school
divisions continue to follow suit by adopting and implementing new technology in classrooms.

64

References
Akoglu, H. (2018). User’s guide to correlation coefficients. Turkish Journal of Medicine, 18(3),
9-13. doi: 10.1016/j.tjem.2018.08.001
Aldunate, R., & Nussbaum, M. (2013). Teacher adoption of technology. Computers in Human
Behavior, 29 (3), 519-524. Retrieved from https://doi.org/10.1016/j.chb.2012.10.017
Al-Fudail, M, & Mellar, H. (2008). Investigating teacher stress when using technology.
Computers & Education, 51, 1103-1110. doi:
https://doi.org/10.1016/j.compedu.2007.11.004
Alfuqaha, I. N. (2013). Pedagogy redefined: Frameworks of learning approaches prevalent in the
current digital information age. Journal of Educational Technology, 10(1), 36-45.
Retrieved from https://eric.ed.gov/?id=EJ1101795
Alhija, F. N. (2015). Teacher stress and coping: The role of personal and job characteristics.
Procedia-Social and Behavioral Sciences, 185, 374-380. doi:
10.1016/j.sbspro.2015.03.415
Allen, K. (2016). The integration of technology in the teaching of literacy: A study of teacher
learning. Retrieved from https://conservancy.umn.edu/handle/11299/181723
Andreasen, K. J., Medina, S. E., & Newell, J. M. (2018). An investigation of professional
development to prepare secondary administrators to be instructional leaders in
technology integration. Retrieved from Proquest Dissertations & Theses Global
(10816880).
Ansley, B. M., Houchins, D., & Varjas, K. (2016). Optimizing special educator wellness and job
performance through stress management. Teaching Exceptional Children, 48 (4), 176185. doi: https://doi.org/10.1177/0040059915626128

65

Appova, A., & Arbaugh, F. (2018). Teachers’ motivation to learn: Implications for supporting
professional growth. Professional Development in Education, 44(1), 5-21. doi:
10.1080/19415257.2017.1280524
Baker, S. F., & Willis, J. (2016). When stars align. Knowledge Quest, 45 (2), 56-62. Retrieved
from https://eric.ed.gov/?id=EJ1119274
Barabanshchikova, V. V., Meshkova, P. R., & Surova, D. N. (2014). Comparison of stress level
among school teachers in the period of organizational changes. Procedia-Social and
Behavioral Sciences, 146, 375-380. doi: 10.1016/j.sbspro.2014.08.131
Bauer, J., & Kenton, J. (2005). Toward technology integration in the schools: Why it isn’t
happening. Journal of Technology and Teacher Education, 13 (4), 519-546. Retrieved
from https://eric.ed.gov/?id=EJ723724
Belvis, E., Pineda, P., Armengol, C., & Moreno, V. (2013). Evaluation of reflective practice in
teacher education. European Journal of Teacher Education, 36(3), 279-292. doi:
10.1080/02619768.2012.718758
Bergsteiner, H., Avery, G. C., & Neumann, R. (2010). Kolb’s experiential learning model:
Critique from a modelling perspective. Studies in Continuing Education, 32(1), 29-46.
doi: 10.1080/01580370903534355
Blackwell, C. K., Lauricella, A. R., Wartella, E., Robb, M., & Schomberg, R. (2013). Adoption
and use of technology in early education: The interplay of extrinsic barriers and teacher
attitudes. Computers & Education, 69, 310-319. Retrieved from
https://www.sciencedirect.com/science/article/pii/S0360131513001917?via%3Dihub

66

Blackwell, C. K., Lauricella, A. R., Wartella, E. (2014). Factors influencing digital technology
use in early childhood education. Computers & Education, 77, 82-90. Retrieved from
https://www.sciencedirect.com/science/article/pii/S0360131514000980?via%3Dihub
Bohon, L., McKelvey, S., Rhodes, J. A., & Robnolt, V. J. (2017). Training for content teachers
of english language learners: Using experiential learning to improve instruction. Teacher
Development, 21(5), 609-634. doi: 10.1080/13664530.2016.1277256
Boulton, H., & Hramiak, A. (2014). Cascading the use of web 2.0 technology in secondary
schools in the united kingdom: Identifying the barriers beyond pre-service training.
Technology, Pedagogy and Education, 23 (2), 151-165. doi:
10.1080/1475939X.2013.802994
Brown, G. (2017). College instructors’ experiences transitioning to inverted classroom
instruction. Retrieved from Walden Dissertations and Doctoral Studies (3433).
Bui, Y. N. (2009). How to write a master’s thesis. Thousand Oaks, CA: SAGE Publications, Inc.
Chan, C. K. Y. (2012). Exploring an experiential learning project through kolb’s learning theory
using a qualitative research method. European Journal of Engineering Education, 37(4),
405-415. doi: 10.1080/03043797.2012.706596
Çoklar, A. N., Efilti, E., Şahin, Y. L, & Akçay, A. (2016). Determining the reasons for
technostress experienced by teachers: A qualitative study. Turkish Online Journal of
Qualitative Inquiry, 7(2), 71-96. Retrieved from https://eric.ed.gov/?id=ED579062
Culatta, R. (2019). Cognitive Load Theory (John Sweller) [Webpage]. Retrieved from
https://www.instructionaldesign.org/theories/cognitive-load/

67

Cumming, T. (2013). Mobile learning as a tool for students with emotional and behavioral
disorders: Combining evidence-based practice with new technology. Beyond Behavior,
23 (1), 23-29. doi: 10.1177/107429561302300104
Cunningham, A. E., Etter, K., Platas, L., Wheeler, S., & Campbell, K. (2015). Professional
development in emergent literacy: A design experiment of teacher study groups. Early
Childhood Research Quarterly, 31, 62-77. Retrieved from
https://doi.org/10.1016/j.ecresq.2014.12.002
DeCoito, I., & Richardson, T. (2018). Teachers and technology: Present practice and future
directions. Contemporary Issues in Technology and Teacher Education, 18(2), 362-378.
Retrieved from https://www.learntechlib.org/primary/p/180395/
Delcore, H. D., & Neufeld, P. (2017). Student technology rollouts in higher education: Lessons
from DISCOVERe. Journal of Research on Technology in Education, 49(1-2), 43-54.
doi: 10.1080/15391523.2017.1293575
DeSimone, R. L., & Werner, J. M. (2012). Human Resource Development: International Edition
(6th ed.). United States, US: South-Western Cengage Learning.
Dewey, J. (1938) Experience in Education by John Dewey. In Experience in Education (Criteria
of Experience). Retrieved from
https://archive.org/details/ExperienceAndEducation/page/n11
Dornisch, M. (2013). The digital divide in classrooms: Teacher technology comfort and
evaluations. Computers in the Schools, 30(3), 210-228. doi:
10.1080/07380569.2012.734432

68

Drent, M., & Meelissen, M. (2008). Which factors obstruct or stimulate teacher educators to use
ICT innovatively? Computers & Education, 51, 187-199.
doi:10.1016/j.compedu.2007.05.001
EL-Daou, B. M. N. (2016). The effect of using computer skills on teachers’ perceived selfefficacy beliefs towards technology integration, attitudes and performance. World
Journal on Educational Technology: Current Issues, 8(2), 106-118. Retrieved from
https://eric.ed.gov/?id=EJ1141889
Ertmer, P. A., Paul, A., Molly, L., Eva, R., & Denise, W. (1999). Examining teachers’ beliefs
about the role of technology in the elementary classroom. Journal of Research on
Computing in Education, 32(1), 54-72. doi: 10.1080/08886504.1999.10782269
Eutsler, L. & Antonenko, P. (2018). Predictors of portable technology adoption intentions to
support elementary children reading. Education and Information Technologies, 23 (5),
1971-1994. doi: 10.1007/s10639-018-9700-z
Fraenkel, J. R., Wallen, N. E., & Hyun, H. H. (2012). How to design and evaluate research in
education (8th ed.) New York, NY: McGraw-Hill.
Gordon, H. R. D. (2014). The history and growth of career and technical education in america
(4th ed.). Long Grove, IL: Waveland Press, Inc.
Gredler, M. E. (2009). Learning and instruction: Theory into practice (6th ed.). Upper Saddle
River, NJ: Pearson Education, Inc.
Grey, L., Thomas, N., & Lewis, L. (2010). Teacher’s use of educational technology in u.s. public
schools: 2009. National Center for Education Statistics, 1-31. Retrieved from
https://eric.ed.gov/?id=ED509514

69

Halaweh, M. (2017). Using mobile technology in the classroom: A reflection based on teaching
experience in UAE. TechTrends, 61(3), 218-222. doi: 10.1007/s11528-017-0184-2
Hamilton-Hankins, O. J. (2017). The impact of technology integration on the engagement levels
of ten second grade students in an english language arts classroom. Retrieved from
The Institutional Repository of the University of South Carolina Scholar Commons
(4343).
Herrera, M. A., Garganté, A. B., Caro, C. P., & Sigerson, A. L. (2018). The impact of secondary
history teachers’ teaching conceptions on the classroom use of computers. Technology,
Pedagogy and Education, 27(1), 101-114. doi: 10.1080/1475939x.2017.1412342
Hixon, E., & Buckenmeyer, J. (2009). Revisiting technology integration in schools: Implications
for professional development. Computers in the Schools, 26(2), 130-146. doi:
10.1080/07380560902906070
Hung, W.-H., Chen, K., & Lin, C.-P. (2015). Does the proactive personality mitigate the adverse
effect of technostress on productivity in the mobile environment? Telematics and
Informatics, 32 (1), 143-157. doi: https://doi.org/10.1016/j.tele.2014.06.002
Hwang, Y., Chung, J., Shin, D., & Lee, Y. (2017). An empirical study on the integrative preimplementation model of technology acceptance in a mandatory environment. Behavior
& Information Technology, 36(8), 861-874. doi: 10.1080/0144929X.2017.1306751
Ifenthaler, D., & Schweinbenz, V. (2013). The acceptance of tablet-pcs in classroom instruction:
The teachers’ perspectives. Computers in Human Behavior, 29(3), 525-534. doi:
10.1016/j.chb.2012.11.004

70

Inan, F. A., & Lowther, D. L. (2010). Factors affecting technology integration in k-12
classrooms: A path model. Education Technology Research and Development, 58(2),
137-154. doi: 10.1007/s11423-009-9132-y
Jena, R. K. (2015). Technostress in ICT enabled collaborative learning environment: An
empirical study among Indian academician. Computers in Human Behavior, 51, 1116
-1123. Retrieved from https://doi.org/10.1016/j.chb.2015.03.020
Jimoyiannis, A., Tsiotakis, P., Roussinos, D., & Siorenta, A. (2013). Preparing teachers to
integrate web 2.0 in school practice: Toward a framework for pedagogy 2.0. Australasian
Journal of Educational Technologies, 29 (2), 248-267. Retrieved from
doi: https://doi.org/10.14742/ajet.157
Johnson, S. M., Kraft, M. A., & Papay, J. P. (2011). How context matters in high-need schools:
The effects of teachers’ working conditions on their professional satisfaction and their
students’ achievement [PDF file]. Retrieved from https://scholar.harvard.edu/mkraft/
publications/how-context-matters-high-need-schools-effects-teachers%E2%80%99
-working-conditions-their
Joo, Y. J., Lim, K. Y., & Kim, N. H. (2016). The effects of secondary teachers’ technostress on
the intention to use technology in south korea. Computers & Education, 95, 114-122.
doi: https://doi.org/10.1016/j.compedu.2015.12.004
Kalman, Y. M., & Ravid, G. (2015). Filing, piling, and everything in between: The dynamics of
email inbox management. Journal of the Association for Information Science and
Technology, 66 (12), 2540-2552. doi: 10.1002/asi.23337
Kiel, E., Heimlich, U., Markowetz, R., Braun, A., & Weiβ, S. (2016). How to cope with stress in
special needs education? Stress-inducing dysfunctional cognitions of teacher students:

71

The perspective of professionalism. European Journal of Special Needs Education, 31
(2), 202-219. Retrieved from https://doi.org/10.1080/08856257.2015.1125693
Knowles, M. S., Holton III, E. F. & Swanson, R. A. (2015). The adult learner: The definitive
classic in adult education and human resource development (8th ed.). New York, NY:
Routledge
Kolb, D. A. (1984). Experiential learning: Experience as a source of learning and development.
Englewood Cliffs, NJ: Prentice-Hall, Inc.
Košir, K., Tement, S., Licardo, M. & Habe, K. (2015). Two sides of the same coin? The role of
rumination and reflection in elementary school teachers’ classroom stress and burnout.
Teaching and Teacher Education, 47, 131-141. Retrieved from
https://doi.org/10.1016/j.tate.2015.01.006
Lee, H., Longhurst, M., & Campbell, T. (2017). Teacher learning in technology professional
development and its impact on student achievement in science. International Journal of
Science Education, 39(10), 1282-1303. doi: 10.1080/09500693.2017.1327733
Lewin, K. (1936). Principles of Topological Psychology. Retrieved from
https://ia801300.us.archive.org/35/items/LEWINKurt.PrinciplesOfTopologicalPsycholog
y_201605/LEWIN%2C%20Kurt.%20Principles%20of%20Topological%20Psychology.p
df
Liu, S. (2013). Teacher professional development for technology integration in a primary school
learning community. Technology, Pedagogy, & Education, 22(1), 37-54. doi:
10.1080/1475939X.2012.719398

72

Liu, Q., & Chao, C. (2017). CALL from an ecological perspective: How a teacher perceives
affordance and fosters learning agency in a technology-mediated language classroom.
ReCALL, 30(1), 68-87. doi: 10.1017/S0958344017000222
Liu, M., Scordino, R., Geurtz, R., Navarrete, C., Ko, Y., & Lim, M. (2014). A look at research
on mobile learning in k-12 education from 2007 to the present. Journal of Research on
Technology in Education, 46(4), 325-372. doi: 10.1080/15391523.2014.925681
Loague, A., Caldwell, N., & Balam, E. (2018). Professors’ attitudes and perceptions about
technology use in the classroom. Alabama Journal of Educational Leadership, 5, 1-11.
Retrieved from https://eric.ed.gov/?id=EJ1194726
McCannon, M., & Crews, T. B. (2000). Assessing the technology training needs of elementary
school teacher. Journal of Technology and Teacher Education, 8(2), 111-121. Retrieved
from https://www.learntechlib.org/p/8030/
Miettinen, R. The concept of experiential learning and john dewey’s theory of reflective thought
and action. International Journal of Lifelong Education, 19 (1), 54-72. doi:
10.1080/026013700293458
Mohamed, A. H. H. (2018). Attitudes of special education teachers towards using technology in
inclusive classrooms: A mixed-methods study. Journal of Research in Special Education
Needs, 18(4), 278-288. doi: 10.1111/1471-3802.12411
Moons, J., & De Backer, C. (2013). The design and pilot evaluation of an interactive learning
environment for introductory programming influenced by cognitive load theory and
constructivism. Computers & Education, 60(1), 368-384. doi:
0.1016/j.compedu.2012.08.009

73

Murphy, G. D. (2011). Post-pc devices: A summary of early ipad technology adoption in tertiary
environments. E-Journal of Business Education & Scholarship of Teaching, 5(1), 18-32.
Retrieved from https://www.academia.edu/2252425/Post- PC_devices_A_summary
_of_early_iPad_technology_adoption_in_tertiary_environments
Nepo, K. (2017). The use of technology to improve education. Child Youth Care Forum, 46,
207-221. doi:10.1007/s10566-016-9386-6
Otero López, J., & Castro Bolaño, C., & Santiago Mariño, M., & Villardefrancos Pol, E. (2010).
Exploring stress, burnout, and job dissatisfaction in secondary school teachers.
International Journal of Psychology and Psychological Therapy, 10 (1), 107-123.
Retrieved from http://www.redalyc.org/articulo.oa?id=56017066007
Paek, S., & Fulton, L. A. (2017). Digital science notebooks: Perspectives from an elementary
classroom teacher. Journal of Computers in Mathematics and Science Teaching, 36 (4),
361-374. Retrieved from https://eric.ed.gov/?id=EJ1126646
Petkov, M., & Rogers, G. E. (2011). Using gaming to motivate today’s technology-dependent
students. Journal of STEM Teacher Education, 48 (1), 7-12. Retrieved from
https://eric.ed.gov/?id=EJ952041
Piaget, J. (1950). The Psychology of Intelligence. Available from
https://www.taylorfrancis.com/books/9780203981528
Plowman, L., Stevenson, O., Stephen, C., & McPake, J. (2012). Preschool children’s learning
with technology at home. Computers & Education, 59(1), 30-37. doi:
10.1016/j.compedu.2011.11.014

74

Redmann, D. H., & Kotrlik, J. W. (2009). Family and consumer sciences teachers’ adoption of
technology for use in secondary classrooms. Journal of Family & Consumer Sciences
Education, 27(1), 29-45. Retrieved from https://www.learntechlib.org/p/53868/
Rismiyanto, M. S., Mujiyanto, J., & Warsono. (2018). The effectiveness of andragogically
oriented teaching method to improve the male students’ achievement of teaching practice.
English Language Teaching, 11(2), 113-121. doi: 10.5539/elt.v11n2p113
Sang, G., Valcke, M., van Braak, J., & Tondeur, J. (2010). Student teachers’ thinking processes
and ICT integration: Predictors of prospective teaching behaviors with educational
technology. Computers & Education, 54, 103-112. doi: 10.1016/j.compedu.2009.07.010
Sarac, H. (2018). Use of instructional technologies by teachers in the educational process:
Metaphor analysis study. European Journal of Educational Research, 7(2), 189-202. doi:
10.12973/eu-jer.7.2.189
Skaalvik, E., & Skaalvik, S. (2017). Still motivated to teach? A study of school context variables,
stress and job satisfaction among teachers in senior high school. Social Psychology of
Education, 20(1), 15-37. doi: 10.1007/s11218-016-9363-9
Skaalvik, E., & Skaalvik, S. (2017). Dimensions of teacher burnout: relations with potential
stressors at school. Social Psychology of Education, 20(4), 775-790. doi:
10.1007/s11218-017-9391-0
Stichter, J. P., Laffey, J., Galyen, K., & Herzog, M. (2014). iSocial: Delivering the social
competence intervention for adolescents (SCI-A) in a 3D virtual learning environment for
youth with high functioning autism. Journal of Autism and Developmental Disorders, 44
(2), 417-430. doi: 10.1007/s10803-013-1881-0.

75

Straub, E. T. (2009). Understanding technology adoption: Theory and future directions for
informal learning. Review of Educational Research, 79(2), 625-649. doi:
10.3102/0034654308325896
Stolovitch, H. D., & Keeps, E. J. (2011). Telling ain’t training (2nd ed.). East Peoria, IL: Versa
Press, Inc.
Sullivan, R., Neu, V., & Yang, F. (2018). Faculty development to promote effective instructional
technology integration: A qualitative examination of reflections in an online community.
Online Learning, 22(4), 341-359. doi:10.24059/olj.v22i4.1373
Tacy, J. (2016) Technostress: A concept analysis [Webpage]. Retrieved from
https://www.himss.org/library/technostress-concept-analysis
Tangen, J. L., & Borders, L. D. (2017). Applying information processing theory to supervision:
An initial exploration. Counselor Education and Supervision, 56(2), 98-111. doi:
10.1002/ceas.12065
Tarafdar, M., Tu, Q., & Ragu-Nathan, T. S. (2010). Impact of technostress on end-user
satisfaction and performance. Journal of Management Information Systems, 27 (3), 303
-334. Retrieved from https://doi.org/10.2753/MIS0742-1222270311
Teo, T. (2010). A path analysis of pre-service teachers’ attitudes to computer use: Applying and
extending the technology acceptance model in an educational context. Interactive
Learning

Environments, 18(1), 65-79. doi: 10.1080/10494820802231327

Teo, T. (2014). Unpacking teachers’ acceptance of technology: Tests of measurement invariance
and latent mean differences. Computers & Education, 75, 127-135. Retrieved from
https://doi.org/10.1016/j.compedu.2014.01.014

76

Thannimalai, R., & Raman, A. (2018). The influence of principals’ technology leadership and
professional development on teachers’ technology integration in secondary schools.
Malaysian Journal of Learning and Instruction, 15(1), 203-228. Retrieved from
https://www.researchgate.net/publication/326802539_ The_influence_of_principals'
_technology_leadership_and_professional_development_on_teachers'_technology
_integration_in_secondary_schools
Trust, T., & Horrocks, B. (2017). ‘I never feel alone in my classroom’: Teacher professional
growth within a blended community of practice. Professional Development in Education,
43(4), 645-665. doi: 10.1080/19415257.2016.1233507
Vandewater, E. A., Rideout, V. J., Wartella, E. A., Huang, X., Lee, J. H., & Shim, M. S. (2007).
Digital childhood: Electronic media and technology use among infants, toddlers, and
preschoolers. Pediatrics, 119 (5), 1006-1015. doi: 10.1542/peds.2006-1804
Wang, K., Shu, Q., & Tu, Q. (2008). Technostress under different organizational environments:
An empirical investigation. Computers in Human Behavior, 24(6), 3002-3013. doi:
10.1016/j.chb.2008.05.007
Wood, E., Mirza, A., & Shaw, L. (2018). Using technology to promote classroom instruction:
Assessing incidences of on-task and off-task multitasking and learning. Journal of
Computing in Higher Education, 30(4), 553-571. doi: 10.1007/s12528-018-9185-1
Xu, Y., Park, H., & Baek, Y. (2011). A new approach toward digital storytelling: An activity
focused on writing self-efficacy in a virtual learning environment. Educational
Technology & Society, 14 (4), 181-191. Retrieved from https://www.jstor.org/
stable/jeductechsoci.14.4.181?seq=1#metadata_info_tab_contents

77

Zascavage, V., & Winterman, K. G. (2015). What middle school educators should know about
assistive technology and universal design for learning. Middle School Journal, 40 (4), 46
-52. Retrieved from https://doi.org/10.1080/00940771.2009.11461681
Zellweger-Moser, F. (2007). Faculty adoption of educational technology [PDF file]. Retrieved
from https://er.educause.edu/articles/2007/1/faculty-adoption-of-educational-technology
Zhang, X., Zhang, X., & Yang, X. (2016). A study of the effects of multimedia dynamic teaching
on cognitive load and learning outcome. Eurasia Journal of Mathematics, Science &
Education, 12(11), 2851-2860. doi: https://doi.org/10.12973/eurasia.2016.02308a

78

Appendix A
Digital Conversion Plan Background

79

Appendix B
Technostress Experience Survey
Start of Block: Default Question Block

Q1 How long have you been employed with this school division?

o 1-2 years (1)
o 2-5 years (2)
o 5-10 years (3)
o 11-20 years (4)
o More than 20 years (5)

Q2 What grade level do you teach the most?

o Middle School (2)
o High School (3)
End of Block: Default Question Block
Start of Block: Block 1
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Q3 Based on your current experience with the Digital Conversion Plan (DCP), how would you rate the
following?
Strongly
disagree (1)

Somewhat
disagree (2)

Neither agree
nor disagree (3)

Somewhat
agree (4)

Strongly agree
(5)

The DCP
requires very
tight time
schedules (1)

o

o

o

o

o

The DCP
requires that I
change my
habits to adapt
to new
developments
in technology
(2)

o

o

o

o

o

The DCP
requires me to
sacrifice
personal time to
keep current on
latest
technologies (3)

o

o

o

o

o

I do not find
enough time to
study and
upgrade my
technology skills
(5)

o

o

o

o

o

End of Block: Block 1
Start of Block: Block 2
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Q4 Based on your current experience with the Digital Conversion Plan (DCP), how would you rate the
following?
Strongly
disagree (1)

Somewhat
disagree (2)

Neither agree
nor disagree (3)

Somewhat
agree (4)

Strongly agree
(5)

Our
administration
provides clear
documentation
to use new
technologies (1)

o

o

o

o

o

Our
administration
emphasizes
teamwork in
dealing with
new technologyrelated
problems (2)

o

o

o

o

o

Our technology
help desk is
responsive to
end-user
requests (3)

o

o

o

o

o

Our
administration
rewards for
using new
technologies (4)

o

o

o

o

o

Our
administration
consults us
before the
introduction of
new technology
(5)

o

o

o

o

o

End of Block: Block 2
Start of Block: Block 3
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Q5 Please rate the following:
Strongly
disagree (1)

Somewhat
disagree (2)

Neither agree
nor disagree (3)

Somewhat
agree (4)

Strongly agree
(5)

I like doing the
things I do at
work (1)

o

o

o

o

o

I feel a sense of
pride in doing
my work (2)

o

o

o

o

o

My job is
enjoyable (3)

o

o

o

o

o

End of Block: Block 3
Start of Block: Block 7
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Q8 Based on your current experience with the Digital Conversion Plan (DCP), how would you rate the
following?
Strongly
disagree (1)

Somewhat
disagree (2)

Neither agree
nor disagree (3)

Somewhat
agree (4)

Strongly agree
(5)

I need to use
more
technology in
collaborative
learning (1)

o

o

o

o

o

Using
technology
results has
improved my
teaching (2)

o

o

o

o

o

Using
technology
helps me
effectively use
my time for
activities; hence
increase my
productivity (3)

o

o

o

o

o

Using
technology
helps me
communicate
better with my
students and
colleagues in a
collaborative
learning
environment (4)

o

o

o

o

o

Using
technology
helps me
improve my
overall
professionalism
in my job (5)

o

o

o

o

o
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Appendix C
IRB Application and Approval Form
James Madison University
Human Research Review Request
Exempt:

FOR IRB USE ONLY:
Protocol Number:
1st Review:

Reviewer:

Expedited:

IRB: 19-0173

2nd Review:

Reviewer:

Full Board:

Received: 10/12/18

3rd Review:

Project Title:

Examining the Effects of Mandatory Technology Adoption on Public School
Teacher’s Levels of Technostress.

Project Dates:

From:10/22/2018
MM/DD/YY

(Not to exceed 1 year minus 1
day)

Responsible
Researcher(s):
E-mail Address:
Telephone:
Department:
Address (MSC):
Please Select:
(if Applicable):
Research Advisor:
E-mail Address:
Telephone:
Department:
Address (MSC):
Minimum # of
Participants:
Maximum # of
Participants:
Funding:

Incentives:

To: 4/30/2019
MM/DD/YY

Brandon M. Liu
liubm@dukes.jmu.edu
540-525-9492
Graduate Program Adult Education & Human Resource
Development (AHRD)
6913
Faculty
Undergraduate Student
Administrator/Staff Member
Graduate Student
Dr. Diane Foucar-Szocki
foucardl@jmu.edu
540-568-6794
AHRD/LTLE
6912

30
200
External Funding:

Yes:

No:

If yes, Sponsor:

Internal Funding:

Yes:

No:

If yes, Sponsor:

Independently:

Yes:

No:

Will monetary incentives be offered? Yes:

No:
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If yes: How much per recipient?
Must follow JMU Financial
Policy:

In what form?

http://www.jmu.edu/financemanual/procedures/4205.shtml#.394IRBApprovedResearchSubjects

Use of recombinant DNA and synthetic nucleic acid molecule research:
Institutional Biosafety
Committee
Review/Approval:

Yes

If “Yes,” approval received:

Certain vulnerable
populations are
afforded additional
protections under the
federal regulations.
Do human
participants who are
involved in the
proposed study
include any of the
following special
populations?
Some populations
may be vulnerable to
coercion or undue
influence. Does your
research involve any
of the following
populations?

Yes

No

Pending

IBC Protocol Number(s):
Biosafety Level(s):
Yes

Will research be
conducted outside of
the United States?

No

No

If “Yes,” please complete and submit the International Research Form
along with this review application:
http://www.jmu.edu/researchintegrity/irb/forms/irbinternationalresearch.docx.

Minors
Pregnant women (Do not check unless you are specifically recruiting)
Prisoners
Fetuses
My research does not involve any of these populations

Elderly
Diminished capacity/Impaired decision-making ability
Economically disadvantaged
Other protected or potentially vulnerable population (e.g. homeless,
HIV-positive participants, terminally or seriously ill, etc.)
My research does not involve any of these populations

Investigator: Please respond to the questions below. The IRB will utilize your responses to evaluate your protocol
submission.

1.

YES

NO Does the James Madison University Institutional Review Board define the project as
research?

The James Madison University IRB defines "research" as a "systematic investigation designed to develop or contribute to generalizable
knowledge.” All research involving human participants conducted by James Madison University faculty and staff and students is subject to
IRB review.

2.

YES

NO Are the human participants in your study living individuals?
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“Individuals whose physiologic or behavioral characteristics and responses are the object of study in a research project. Under the federal
regulations, human subjects are defined as: living individual(s) about whom an investigator conducting research obtains:
(1) data through intervention or interaction with the individual; or (2) identifiable private information.”

3.

YES

NO

Will you obtain data through intervention or interaction with these individuals?

“Intervention” includes both physical procedures by which data are gathered (e.g., measurement of heart rate or venipuncture) and
manipulations of the participant or the participant's environment that are performed for research purposes. “Interaction” includes
communication or interpersonal contact between the investigator and participant (e.g., surveying or interviewing).

4.

YES

NO

Will you obtain identifiable private information about these individuals?

"Private information" includes information about behavior that occurs in a context in which an individual can reasonably expect that no
observation or recording is taking place, or information provided for specific purposes which the individual can reasonably expect will not be
made public (e.g., a medical record or student record). "Identifiable" means that the identity of the participant may be ascertained by the
investigator or associated with the information (e.g., by name, code number, pattern of answers, etc.).

5.

YES

NO

Does the study present more than minimal risk to the participants?

"Minimal risk" means that the risks of harm or discomfort anticipated in the proposed research are not greater, considering probability and
magnitude, than those ordinarily encountered in daily life or during performance of routine physical or psychological examinations or tests.
Note that the concept of risk goes beyond physical risk and includes psychological, emotional, or behavioral risk as well as risks to
employability, economic well being, social standing, and risks of civil and criminal liability.

CERTIFICATIONS:
For James Madison University to obtain a Federal Wide Assurance (FWA) with the Office of Human Research Protection (OHRP), U.S.
Department of Health & Human Services, all research staff working with human participants must sign this form and receive training in
ethical guidelines and regulations. "Research staff" is defined as persons who have direct and substantive involvement in proposing,
performing, reviewing, or reporting research and includes students fulfilling these roles as well as their faculty advisors. The Office of
Research Integrity maintains a roster of all researchers who have completed training within the past three years.

Test module at ORI website http://www.jmu.edu/researchintegrity/irb/irbtraining.shtml
Name of Researcher(s) and Research Advisor

Training Completion Date

Brandon M. Liu

January 23rd, 2018

Dr. Diane Foucar-Szocki

TBD

For additional training interests, or to access a Spanish version, visit the National Institutes of Health Protecting Human Research Participants
(PHRP) Course at: http://phrp.nihtraining.com/users/login.php.

By signing below, the Responsible Researcher(s), and the Faculty Advisor (if applicable), certifies that he/she is familiar with the ethical
guidelines and regulations regarding the protection of human research participants from research risks. In addition, he/she agrees to abide by
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all sponsor and university policies and procedures in conducting the research. He/she further certifies that he/she has completed training
regarding human participant research ethics within the last three years.

_________________________________________
Principal Investigator Signature

_________________________________________
Principal Investigator Signature

_________________________________________
Principal Investigator Signature

_________________________________________
Faculty Advisor Signature

________________
Date

________________
Date

________________
Date

________________
Date

Submit an electronic version (in a Word document) of your ENTIRE protocol to researchintegrity@jmu.edu.
Provide a SIGNED hard copy of the Research Review Request Form to:
Office of Research Integrity, MSC 5738, 801 Carrier Drive
Engineering/Geosciences (EnGeo) Building, Room # 3152
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Purpose and Objectives
Please provide a lay summary of the study. Include the purpose, research questions, and hypotheses
to be evaluated. (Limit to one page)

Ever since someone came up with the idea for the wheel, technology has been utilized to
make vast improvements for society overall. This also translates into the field of education,
and its uses for all types of learners. Implementing new devices and technology have
drastically increased in the last decade, and with this, our lives have become more connected
and led to a more interconnected digital community. However, exponential growth of
technology use has its pitfalls, and its uses in education are no exception.

Public schools have continued to improve their curriculum and academic standards to keep
pace with a constantly growing world. This has led to a rise in the use of technology with the
classroom, and one would think that this is a positive outcome. But, when teachers who have
successfully created an environment for students that focus on outcomes versus new devices,
the mandatory adoption of new technology can quickly become an obstacle. The purpose of
this study is to examine the relationship between mandatory technology adoption and the
stress levels experienced by public school elementary teachers when faced with such
involuntary changes.

The current study will examine:
RQ1- What is the relationship between mandatory technology adoption and public school
teacher’s self-reported technostress?
RQ 2- Is this relationship positive or negative?
RQ 3- What other factors contributed to the direction of the relationship?

The current study will test the following hypotheses:
•

Hypothesis 1: Technostress creators and inhibitors will be experienced by middle and
high school teachers in this mandatory adoption program

•

Hypothesis 2: Technostress creators will increase technostress reported by middle and
high school teachers in the mandatory adoption program
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•

Hypothesis 3: Technostress inhibitors will reduce technostress reported by middle and
high school teachers in the mandatory adoption program

•

Hypothesis 4: Higher job satisfaction will decrease technostress reported by middle and
high school teachers in the mandatory adoption program

•

Hypothesis 5: Higher organizational commitment will decrease technostress reported by
middle and high school teachers in the mandatory adoption program

•

Hypothesis 6: Higher negative affectivity will increase technostress reported by middle
and high school teachers in the mandatory adoption program

•

Hypothesis 7: Higher technology-enabled performance will decrease technostress
reported by middle and high school teachers in the mandatory adoption program

Procedures/Research Design/Methodology/Timeframe
Describe your participants. From where and how will potential participants be identified (e.g. class
list, JMU bulk email request, etc.)?

Participants will self-report from a pool of public grade school teachers employed through
the Rockingham Public County School District (RCPS). Participants will consist of grade
school teachers who have included a new device or technology in their classroom curriculum
within the last two (2) years. There is no age limitation associated with this study, however
all participants will be 18 years of age or older. Participants must be a current employee with
the RCPS. A method of both convenience and purposive sampling will be conducted, as
teachers will be contacted via email must meet the requirement of being employed with
RCPS and have been employed since the implementation of the mandatory technology
adoption plan.

How will subjects be recruited once they are identified (e.g., mail, phone, classroom presentation)?
Include copies of recruitment letters, flyers, or advertisements.

Participants will be recruited via mass email using a school-based browser for confidentiality
purposes. Participation is voluntary and participants can choose to end their involvement
with the study at any time.
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Describe the design and methodology, including all statistics, IN DETAIL. What exactly will be done
to the subjects? If applicable, please describe what will happen if a subject declines to be audio or
video-recorded.

I will be conducting a quantitative study examining the correlation between mandatory
technology adoption and public school teachers’ levels of technostress experienced within
the classroom. Participants will be asked to provide anonymous responses to an electronic
survey through Qualtrics, sent via email and submitted within the time frame for data
collection. After time has been permitted for participants to submit responses, data will be
analyzed using SPSS, a statistical analysis program to analysis the data for statistical
significance.

Emphasize possible risks and protection of subjects.

There will be minimal risk incurred to participants. The pool of participants is not considered
an at-risk population, and the survey will be administered through Qualtrics which allows for
anonymity of participants. Participants can opt-out of participating in the survey at any
moment. The researcher’s contact information will be provided at the bottom of the initial
email request to participate in the survey, allowing the participants to contact the research
with any questions or concerns.

What are the potential benefits to participation and the research as a whole?

Since the mandatory technology adoption for RCPS was implemented within the previous
two years, the effects and data collected regarding its effective application in classrooms and
curriculum will be relevant to current educators and school administrative faculty who want
to know if new devices are being integrated for students and teachers effectively.

Where will research be conducted? (Be specific; if research is being conducted off of JMU’s campus
a site letter of permission will be needed)

Research will be conducted electronically, through multiple schools within RCPS. Surveys
will be administered electronically once the site coordinator (the assistant superintendent) has
given permission for the researcher to allow teachers to participate if they wish.

Will deception be used? If yes, provide the rationale for the deception. Also, please provide an
explanation of how you plan to debrief the subjects regarding the deception at the end of the study.

Deception will not be used as a tactic for the current study.
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What is the time frame of the study? (List the dates you plan on collecting data. This cannot be more
than a year, and you cannot start conducting research until you get IRB approval)

Depending upon the approval date from the IRB Committee, data collection will begin
sometime as early as mid-October (10/22/2018) to early November (11/5/2018) and continue
through April). Dates may be extended depending on participant response timeliness and
response rate.

Data Analysis
For more information on data security, please see:
http://www.jmu.edu/researchintegrity/irb/irbdatasecurity.shtml.

How will data be analyzed?

How will you capture or create data? Physical (ex: paper or recording)? Electronic (ex: computer,
mobile device, digital recording)?

Data will be stored and analyzed within Qualtrics, the online survey instrument being
utilized for this research project. The survey being issued will be anonymous, in that there
will be no identifying information attached to any of the research questions being asked. The
researcher will not be present while the survey is being completed. Furthermore, any
statistical information being analyzed for reporting purposes will be stored on a personal
laptop computer that is password protected, with any statistical documents being password
protected as well. A back-up copy of these documents may be kept on a portable hard drive,
which will also be password protected. The researcher and the committee chair, Dr. Diane
Foucar-Szocki, will be the only individuals who will have any access to this data, which will
remain within a password-protected electronic file once the research has been completed.

Do you anticipate transferring your data from a physical/analog format to a digital format? If so,
how? (e.g. paper that is scanned, data inputted into the computer from paper, digital photos of
physical/analog data, digitizing audio or video recording?

No transfer of data will take place.

How and where will data be secured/stored? (e.g. a single computer or laptop; across multiple
computers; or computing devices of JMU faculty, staff or students; across multiple computers both
at JMU and outside of JMU?) If subjects are being audio and/or video-recorded, file encryption is
highly recommended. If signed consent forms will be obtained, please describe how these forms will
be stored separately and securely from study data.
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Data will be stored on a single laptop for this study. This password protected laptop
belongs to the researcher who is also a JMU student. This portable hard drive will remain
with the researcher during transit or secured in the researchers locked office and desk within
Memorial Hall. The data itself will be encrypted adding an additional layer of security. The
email list for teachers will be encrypted and no identifiable personal information will be
obtained through the study. A backup copy of the research data may be kept on a portable
hard drive.
Who will have access to data? (e.g. just me; me and other JMU researchers (faculty, staff, or
students); or me and other non-JMU researchers?)

Access to this data will be limited to the researcher and the committee chair, Dr. Diane
Foucar-Szocki. The JMU research advisor, Dr. Noorie Brantmeier, may also have access
to the data if necessary.
If others will have access to data, how will data be securely shared?

Data will remain on a single lap top with view access only shared during one-on-one
meetings with the faculty advisor or committee chair. Dr. Brantmeier and/or Dr. FoucarSzocki will also have access to the data through a portable hard drive.
Will you keep data after the project ends? (i.e. yes, all data; yes, but only de-identified data; or no) If
data is being destroyed, when will it be destroyed, and how? Who will destroy the data?

Yes, data will be kept after the project ends but only in aggregate form. All other
documents and data associated with this research project including individual responses will
be confidentially shred and/or deleted.
Reporting Procedures
Who is the audience to be reached in the report of the study?

The audience to be reached in the report of this study is the researcher’s committee
members, which consists of two graduate faculty members within the AHRD graduate school
and one graduate faculty within the Educational Leadership Masters program. These
members are as follows:

Dr. Diane Foucar-Szocki- Committee Chair
Dr. Robin Crowder – Committee Member /Program Director
Dr. Diane Wilcox – Committee Member
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The results of this research will be presented to a Research Review Committee in a
formalized classroom to the committee members listed above through a “defense” of the research
and the resulting findings. Within the consent form contained in the bulk email being sent to the
survey participants, the researcher’s email address will be printed, so as to allow the participants
to contact the researcher with feedback, questions or concerns regarding the study, as well as to
give them the opportunity to learn about the results of the study, if they choose to inquire.

How will you present the results of the research? (If submitting as exempt, research cannot be
published or publicly presented outside of the classroom. Also, the researcher cannot collect any
identifiable information from the subjects to qualify as exempt.)

The results of this research will be presented to a Research Review Committee in
a formalized classroom to the committee members listed above through a “defense” of
the research and the resulting findings.
How will feedback be provided to subjects?

The researcher’s email address will be contained within the consent form contained in
the email being sent to the survey participants, to allow the participants to contact the
researcher with feedback, questions or concerns regarding the study, as well as to give
them the opportunity to learn about the results of the study, if they choose to inquire.
Experience of the Researcher (and advisor, if student):
Please provide a paragraph describing the prior relevant experience of the researcher, advisor (if
applicable), and/or consultants. If you are a student researcher, please state if this is your first study.
Also, please confirm that your research advisor will be guiding you through this study.

The researcher, Brandon M. Liu, received an undergraduate degree from James Madison
University in psychology, with minors in Educational Media and Human Resource
Development on December 16th, 2016. He enrolled in the graduate program for AHRD and
began the program during the fall of 2017, and is anticipated to receive his master’s degree in
Adult Education and Human Resource Development in May of 2019. The following graduate
courses have been completed:
AHRD 520 - Foundations of Adult Education/Human Resource Development
AHRD 630 - Research Methods and Inquiry in Adult/Education Human Resource
Development
AHRD 600 - Performance Analysis and Needs Assessment in Adult Education/Human
Resource
Development
AHRD 640 – Program Evaluation and Measurement in Adult Education/Human Resource
Development
AHRD 540 – Leadership and Facilitation
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EDUC 641- Learning Theories and Practice
LTLE 570- Design and Development of Digital Media
LTLE 610- Principals of Instructional Design
Dr. Diane Foucar-Szocki has an Ed.D. in Administrative and Adult Studies from
Syracuse University. She has a Master’s degree in Creative Studies from SUNY College of
Buffalo. Dr. Foucar-Szocki has been a faculty member at James Madison University for 21
years and conducted research in those years for the U.S. Department of Labor, U.S.
Department of Education, the Virginia Department of Education, and several other entities
related to workforce development, adult development, and out-of-school learning. She holds
the rank of Graduate Faculty at JMU and teaches learning theories for the university.
Past and current research methods courses taught include:
AHRD/EDUC 630: Research Methods & Inquiry
AHRD 680/700: Reading & Research/Thesis
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Appendix D
IRB Addendum Form

Addendum Request Form
The Institutional Review Board (IRB) on the
Use of Human Subjects in Research
James Madison University

In accordance with federal regulations, the IRB must review and approve all changes to previously
approved research prior to implementation. Please complete this form to describe the proposed
changes to your study.
IRB Protocol #: 19-0173

Project Title: Examining the Effects of Mandatory Technology Adoption on Public School Teacher’s
Levels of Technostress

Name of Researcher(s): Brandon Michael Liu

Faculty Advisor (if applicable): Dr. Diane Foucar-Szocki

1. Provide an abstract of findings or summary of progress to date:

The current committee chair has been changed. The study’s survey has been updated, and
site permissions are changing to increase the scope and number of participants for higher
response rates.
2. Type of addendum request:
Changes in personnel
Data collection tools/procedures
Project goals
Informed consent process/forms

Funding source
Subject recruitment methods/selection criteria
Other (please specify):

3. Provide a brief description of changes and rationale:
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The committee chair has been changed to another professor whohas worked in the field of the
study. The survey has been modified. The scope of the study will now include middle and high
school teachers of the RCPS schools(for a larger sample population).
4. Attach amended material, as applicable (highlight all changes):
Certification:
I certify that the information supplied on this form and in accompanying attachments is complete and
accurate and that no procedures other than those disclosed on this form will be used in this protocol. I
will promptly report to the IRB all research-related accidents, injuries, complaints, problems, or
breeches of confidentiality. I will report any significant new findings that may affect the risks and
benefits to the subjects and other participants in writing to the research participants and to the IRB.

Signature:

Date:

Signature:

Date:

Signature:

Date:

Signature:

Date:

Faculty Advisor Signature:

Date:

98

Appendix E
Site Permission Form
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Appendix F
Informed Email Consent Page
Examining the Effects of Mandatory Technology Adoption on Public School Teacher’s
Levels of Stress
“Web” / “Email” Consent to Participate in Research (anonymous research)
Identification of Investigators & Purpose of Study
You are being asked to participate in a research study conducted by Brandon M. Liu from James
Madison University. The purpose of this study is to examine the effects of mandatory
technology adoption on stress levels for public school teachers. This study will contribute to the
student’s completion of his master’s research in the Adult Education/Human Resource
Development program.
Research Procedures
This study consists of an anonymous online survey that that will be administered to individual
participants through Qualtrics software. You will be asked to provide answers to a series of
questions related to your experiences regarding the mandatory technology adoption program
implemented in Rockingham County Public Schools.
Time Required
Participation in this study will require 5 - 10 minutes of your time.
Risks
The investigator does not perceive more than minimal risks from your involvement in this study
(that is, no risks beyond the risks associated with everyday life). With this research there is no
more than minimal risk associated outside the risks of everyday life. Measures will be put into
place with this study to ensure ethical protection of participants and confidentiality of research
data.
Benefits
While there are no direct benefits from your participation in this anonymous online research
study, your input will be utilized to help determine how mandatory technology adoption impacts
educational staff and how to work towards a more integrated classroom environment.
Confidentiality
The results of this research will be presented to a Research Review Committee comprised of
graduate faculty members from the Adult Education/Human Resource Development program.
While individual responses are anonymously obtained and recorded online through the online
Qualtrics software, data is kept in the strictest confidence. No identifiable information will be
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collected from the participant and no identifiable responses will be presented in the final form of
this study. All data will be stored in a secure location only accessible to the researcher. All data
will be stored in a secure location only accessible to the researcher. The researcher retains the right
to use and publish non-identifiable data. At the end of the study, all records will be destroyed.
Final aggregate results will be made available to participants upon request.
Participation & Withdrawal
Your participation is entirely voluntary. You are free to choose not to participate. Should you
choose to participate, you can withdraw at any time without consequences of any kind.
However, once your responses have been submitted and anonymously recorded you will not be
able to withdraw from the study.
Questions about the Study
If you have questions or concerns during the time of your participation in this study, or after its
completion or you would like to receive a copy of the final aggregate results of this study, please
contact:
Brandon M. Liu

Dr. Diane Foucar-Szocki

Adult Education/HR Development

Adult Education/HR Development

James Madison University

James Madison University

liubm@dukes.jmu.edu

(540) 568-6794
foucardl@jmu.edu

Questions about Your Rights as a Research Subject
Dr. Taimi Castle
Chair, Institutional Review Board
James Madison University
(540) 568-5929
castletl@jmu.edu
Giving of Consent
I have been given the opportunity to ask questions about this study. I have read this consent and I
understand what is being requested of me as a participant in this study. I certify that I am at least
18 years of age. By clicking on the link below, and completing and submitting this anonymous
survey, I am consenting to participate in this research.
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Click Below to begin the survey:
http://jmu.co1.qualtrics.com/jfe/form/SV_1YeglROGJtwPAK9

Brandon M. Liu

xx/xx/xxxx

Name of Researcher (Printed)

This study has been approved by the IRB, protocol #

Date

19-0173

.

